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of the Location of Research 
for the Railways 


VER the years the future of British 

Railways depends on the success 

and the intelligent direction of its 

research every bit as much as that of a 

company offering manufactured pro- 

ducts or a great chemicals concern 
devising new materials. 

But it would be a singularly obtuse 
view of research to believe that every 
benefit is the result of methodical 
planning. And foolish to forget that 
there is genuine cross-fertilization of 
ideas where men engaged in the system- 
atic pursuit of many different types of 
research meet outside their laboratories. 

For the first of these causes it is hear- 
tening to see that British Railways are 
to build new engineering laboratories 
costing around £14 million, to be 
equipped with the most highly advanced 
apparatus for testing carriage and wagon 
underframes, bridge sections, reinforced 
concrete units and other heavy railway 
equipment. Beginning this August, 
building is expected to be completed in 
about two years. 

This phase of the development carries 
on the progress begun with the new 
chemical laboratories at Muswell Hill, 
North London, which were completed 
last year. 

The new scheme will combine the 
engineering, vehicle and track, metal- 
lurgy and physics divisions in new 
buildings at Derby. This is also to 
become the headquarters of the Director 
of Research, who will move from 
London to Derby. 

The British Transport Commission 
explains that moving the engineering 
services to the London outskirts, for 
closeness to the British Railways head- 
quarters, was considered. It was decided 
to retain them at Derby since this is a 
good geographical centre for field 
research in most of the regions and 
allows close contact with a main loco- 
motive, carriage and wagon works. 

It cannot be certain that this is a 
sufficient argument. Derby has a splen- 
did place in railway history but this 
makes no contribution to the solution 
of the problems before the research 
teams. A clean break, setting up in a 
university town whose only connection 
with the railway is the local station 
would have been a decision in the grand 
manner, and such a step could perhaps 
have led to the unplanned contribution, 
from a trained mind, leading to revolu- 
tions in railway transport undreamt of 
by its present operators. 

In the day to day working of the new 
engineering laboratories there are plainly 
going to be some lively moments. 
Alongside the length of railway track 
will be a small laboratory for recording 
the result of the wagon buffer tests. 
This buildings’ windows are to be 
protected by armour plate to prevent 
risk of injury to the research staff from 
stray fragments from wagons resulting 
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from heavy impacts with the buffers. 

The main effort of the civil engineering 
side of the research department will be 
directed to the overcoming of track 
problems (such as the wear and failure 
of rails) and to anticipating the future 
effects of new forms of motive power, 
heavier “freight vehicles and higher 
speeds. 

With changes in the permanent way 
taking years to carry through, the 
research staff in the department are in 
effect the vanguard of the new railways 
of perhaps a decade ahead. Also 
looking well ahead to future needs are 
those concerned with bridge questions. 
Many of the existing rail bridges were 
erected for very different conditions to 
those they are now meeting, and much 
work is being done on what will be 
required of bridges and how they can 
meet the new loads. 

Mechanical studies are chiefly on 
carriage and wagon subjects. Improve- 
ments in the vacuum brakes of freight 
trains, the performance and inter-action 
of brakes with different types of buffers 
and couplings, rail-wheel interaction 
problems and also the derailing ten- 
dencies of heavier wagons, are all under 
investigation and development. 


Swift Pipeline for 
Natural Gas in Israel 


Baigent of a 29km (18 mile) 
6in pipeline in 125 working days 
in Israel is something of a symbol of 
the speed with which the use of natural 
gas is still growing around the world. 
For the pipe, which cost a total of 
I£1-35 million, is to bring natural gas 
from the Rosh Zohar deposits to the 
Dead Sea potash works 1,000 metres 
below at Sodom. 

Using the natural gas drastically cuts 
the fuel costs of the Dead Sea works 
which will be receiving 130,000 tons of 
gas in the next three years. Over the 
eight following years the movement of 
gas is to be 100,000 tons each year. 

Further pipelines are to be used to 
distribute gas to a phosphate works, a 
textile plant, an atomic reactor and, 
from information from Barclays Bank 
DCO in Israel, to a new petro-chemical 
centre to be built on a ridge 600 metres 
above the Dead Sea. 

The petrochemical industry at Haifa 
will be based on the by-products of the 
refineries there. The centre on the ridge 
above the Dead Sea, at the new town of 
Arad, will manufacture plastic materials, 
synthetic fibres, artificial fertilizers and 
synthetic rubber. Work on this project 
is scheduled to begin later this year. 


Hoverships to 
Revitalize the Canals 


HE canal flowing equably under 
summer trees and in the shade of 
gaunt Midland mills possesses above all 
flatness and total absence of gradients. 
It has the hitherto insoluble drawback 
that whatever else might be possible to 
speed up the barges carrying cargo 
between its banks, the need to preserve 
those banks had tied canal users’ speeds 
down to very modest limits. 

Now it looks as if the resourceful 
Scots shipbuilders, William Denny, of 
Dumbarton, by the development of their 
sidewall Hovership may have devised 
a method of transport which will 
utilize the canals much more than has 
seemed possible for a very long time. 

The Hovership, with its sidewalls 
dipping only inches into the water and 


propelled forward without sending out 
a bank-eroding surge, would move 
along the canal system at speeds well 
able to attract interest from more than 
one class of transport user. 

Most people having a favourite canal 
know also of what amounts to a sharp 
corner for narrow boats. The sweep the 
canal appears to take may look generous 
but given the length of the boat it is a 
sharp enough corner. 

How would this work out for a 
transport sustained on a_ contained 
cushion of air with a cruising speed 
several times that of the conventional 
canal boat? 

At the worst some reshaping of such 
canal features would be called for but 
it appears a reasonable hope that 
manoeuvring for the Hovership would 
be a very much easier operation. 

For the shipyards no less than for 
other members of the engineering 
industries diversification is the difficult 
but necessary device by which protection 
can be found against the chill of 
the economic winds and by which, 
simultaneously, individual companies 
can expand and grow. Cunard are 
showing or at least intend to show, how 
the acquisition of flying interests can 
further the profitability of a company 
whose concern at first sight may appear 
to be shipping but is in reality one of 
transport. 

The applications of William Denny’s 
Hovership may well be such that 
continued prosperity and expansion 
will be substantially assisted—while 
some of the sidewalls from this cele- 
brated yard may get no nearer to the sea 
than the Grand Union. 


of Building Dams on 
Weak Rocks 


urgent need for research on rock 

mechanics was expressed time and 

time again at the seventh International 

Congress on Large Dams just con- 
cluded in Rome. 

“Good’’ dam sites are rapidly 
becoming scarce. More and more dams 
are having to be built in locations which 
are suspect. In bygone days construc- 
tion of a dam was not contemplated 
unless there was good reason for believ- 
ing that the surrounding geological 
strata were sound. Then, the problem 
was that of designing the dam itself. 
Now, the difficulties of calculating the 
dimensions of the wall are largely over- 
come and the engineer is faced with 
designing a structure that is an inte- 
grated whole with the rock beds lying 
beside and below the site. Also the 
sites are much more extensive than 
before, being located, not in narrow 
gorges but in wide valleys, where the 
rock strata may change many times 
across the site. In India, more than 
90 per cent of all new dams are built 
across such wide valleys. 

The need today is for techniques for 
analyzing the possible movements under 
load of such a heterogeneous site—or 
of developing methods that will enable 
the rock strata to be tied together, and 
locally strengthened if necessary, so that 
the whole area is brought to a single 
homogeneous foundation mass. 

Two methods exist: the use of pre- 
stressed tendons to tie strata together, 
and grouting to bond the mass, par- 
ticularly where some beds are badly 
fissured or even fragmented. But both 
these methods can’ be dangerous— 
grouting at too high pressures will 
extend existing cracks, and drilling holes 





for prestressing tendons—or for grout- 


e 





ing—may shatter some rocks. In addi- 
tion, better and more penetrating 
prospecting techniques are required, 
first to examine the natural condition 
of the strata and subsequently to check 
the completeness of any strengthening 
process undertaken. 

Behind all this work there must be 
fundamental research into rock mech- 
anics which, in turn, must be closely 
correlated with site conditions. 


and What Father Did 
in South East Asia 


ED by Sir Edward Thompson, of 
John Thompson Limited, a dele- 
gation of British business executives 
visited South East Asia in April, 
splitting into missions to Indonesia, to 
the Philippines, North Borneo and 
Sarawak, to Singapore and Malaya and 
to Thailand and Burma. 

Now their joint report is out. It 
opens with the spirited sentence: “ If 
ever there were markets calling for the 
spirit of adventure, they are those of 
South-East Asia.”’ 

Unfortunately the report has later to 
draw the conclusion that while the 
long standing trading connections of the 
United Kingdom in the South East Asia 
territories are plainly of immense benefit 
to our trade, they have brought with 
them the insidious handicap that 
what was good enough for. father is 
good enough for me. This attitude is 
still held by too many exporters and the 
report is quick to castigate this one-way 
ticket to extinction. 

As is widely known, the purchasing 
power of the areas was found by the 
delegations to be low, but the aggregate 
has reached substantial proportions and 
there is great growth potential. British 
firms must (the report uses the word 
essential) take part in development 
programmes from the beginning in 
order that a pattern of trade in which 
Britain has a favourable place will 
develop as the countries of the region 
progress, 

As in Eastern Europe or Latin 
America, so in South East Asia the 
visiting executives found that develop- 
ment plans offer great opportunities to 
suppliers of capital goods. It is, of 
course, necessary for firms to be ready 
to cooperate with technical assistance. 
There is also no lack of competition from 
other capital goods manufacturing 
countries and no shortage of calls 
for credit in order to make acquisition 
of the means of production available in 
the first place. 

For success in these markets the 
delegation recommends that United 
Kingdom companies should work with 
nationals of the country concerned, 
should provide the highest calibre of 
manufacturers’ representative, and they 
should also design the product for the 
Asian market. 

While the Common Market argument 
grows in intensity the delegation’s return 
to first principles is well worth con- 
sideration. 

They say: “ While Britain derives 
great benefits in terms of specialization, 
efficiency and variety of choice from the 
exchange of manufactures with other 
highly industrialized countries, our 
livelihood and indeed that of the other 
western European countries ultimately 
depends on our continued ability to 
exchange goods for raw materials and 
foodstuffs. In our concern with the 
internal trade of Europe, we must not 
fail to take full account of the problems 





of this wider, vital trade connection.” 
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Good design can ease the 
burden of the public transport 
operator in saving time and 
effort required for cleaning. 


E Bese owner of a private car as well as the 
operator of a transport fleet is equally 
anxious to reduce the time spent in cleaning. 
It is an essential operation, but unproductive and 
repetitive. Its visible results are transient and 
yet to neglect it brings dilapidation, breakdown 
and discomfort. 


A Costly Business 


In no field of life today is the unprofitable use 
of labour absorbing more man-hours than in 
public transport. British Railways alone employ 
some 4,C00 carriage cleaners and a further 4,0C0 
engine cleaners at an annual cost of not less than 
£4,£00,000. When it is considered that this is 
only a part of all the public road and rail trans- 
port requirements, the magnitude of the effort 
becomes readily apparent. 

The problem, however, does not rest there for 
the cleaning of public service vehicles is not an 
attractive form of employment. It is not of a 
pleasant or congenial nature and requires the 
worker to be on duty outside normal working 
hours, either on shift or night work. They are 
therefore going to seek employment where the 
hours and nature of the work are more accept- 
able. 

The resulting experience of an operator is 
that he finds that there is a considerable turnover 
of his cleaning labour force due to men or 
women resorting to vehicle cleaning purely as a 
“* stop gap ’’ between leaving one job and finding 
another of a less exacting nature. Asan example 
the turnover of cleaners employed on cleaning 
the railway rolling stock of London Transport 
during 1960 was very nearly 100 per cent. 

To some extent the problem has been over- 
come by the employment of women. For 
work such as interior and vacuum cleaning 
they are generally more efficient than men. 
There is, however, considerable absenteeism and 
bad time-keeping due to their domestic obliga- 
tions and a consequent reluctance to work on 
night shifts. 

Because of these conditions operators of 
public transport fleets must obtain the maximum 
output from each man-hour both by work study 
and the selection of the best cleaning methods 


Fig. 2. Interior of a modern tube 
car illustrating the flush finish. 


Designing Vehicles for Easy Cleaning 





By P. R. Silverlock, M I.Loco.E. 

























Fig. 1 A modern tube car alongside a pre-1938 vehicle showing improved contour for cleaning. 


coupled with extensive use of mechanical aids. 

The designer can materially assist the operator 
in achieving his object by producing designs which 
will facilitate the use of mechanical aids, and as 
his contemporary in the domestic field uses 
** ease of cleaning ”’ as a selling point, so he will 
assist the public vehicle operator to retain good 
will by making it easy for him to preserve the 
good appearance of his vehicles. 


in-built Aids 


In considering this the cardinal necessities to 

be born in mind by the designer are:— 

1 To provide flush surfaces. 

2 To recess as far as practicable all handles, 
rails, and fittings. 

3 To provide curves as opposed to angles for 
joining one plane to another. 

4 To avoid the use of porous and absorbent 
materials. 

If we examine these points in detail it will be 
noted that they have as their object the easy use 
of mechanical aids which will effectively cover 
the area to be cleaned. 

The provision of flush surfaces is of particular 
importance where the exterior cleaning is to be 
mechanised. Washing machines for this purpose 


Fig. 3 Interior of the pre-1938 tube 
car for comparison with _Fig. 2. 








are in general use for both road and rail vehicles 
and usually consist of rotating flails or brushes 
coupled with water jets. Their effectiveness 
depends upon frequent washing of the vehicle, 
preferably daily. For road vehicles this is a 
simple matter in that machines are installed at 
each depot and the vehicle is driven on to the 
washing stand on coming out of service. Rail- 
way vehicles, however, have to be dealt with 
as train sets and Figs 4 & 5 show a typical 
washer installed in a London Transport depot 
where trains are washed on coming out of 
service. The importance of flush, as opposed to 
irregular, surfaces in obtaining a satisfactory 
result will be apparent. 

The circumstances under which railway 
vehicles operate, however, present some special 
problem as the type of dirt deposited on the 
exterior surfaces is more difficult to remove than 
the road dirt found on buses and coaches. It 
has greater adhering properties and contains in 
addition to normal dirt, chemical products and 
brake block dust. These are very tenacious and 
cannot be removed solely by the washing method 
described above; the cleaning can only be done 
by the additional use of solvents and scrubbing. 
For many years the latter has been an arduous 
hand operation but developments in mechanical 
scrubbers have been made and there are a 
number now in use. Here also it is important 
that the exterior should be smooth to allow the 
scrubbers to cover effectively. This is particu- 
larly to be taken into account when designing 
windows and ventilators. 

Vacuum machine cleaning has been the stan- 
dard method of cleaning interior trimming for 
many years. The cleaning of the interior is 
generally still a matter of hand labour with the 
assistance in some instances of hand controlled 
machines. It is here that the designer can assist 
by joining the vertical and horizontal planes as 
mentioned in item 3 above thereby facilitating 
the removal of dirt by rotating brushes used in 
conjunction with vacuum extractors, as well as 
washing by machine-driven brushes. Also the 
interior window frames and ventilators should be 
designed with the minimum of dirt collecting 
ledges and their profiles shaped to give the 
maximum accessibility to mechanical cleaning 
aids. 


Not Merely Aesthetic 


The design of vehicles for ease of cleaning 
should not be confined purely to producing an 
aesthetic appearance. The reliability of the 
mechanical and electrical equipment is of equal 
if not greater importance than this from the 
point of view of the traveller. Prevention 
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Fig. 4 (left) Water 
washing machine at 
London Transport’s 
Upminster depot. 













Fig. 5 (right) Train 
passing through water 
washing mechanism 
showing flails and sprays 















being better than cure, exclusion of dirt as a 
potential failure element is to be regarded as 
of major importance and whenever possible such 
equipment should be enclosed in dustproof 
containers. The containers should, however, 
be fitted with efficient dust tight covers with 
catches which make them easily removable for 
servicing purposes. The cleaning of the equip- 
ment must be made as easy and expeditious as 
possible by avoiding all features which make the 
removal of dirt and grease of a difficult and time 
consuming nature. 

The difficulties encountered in cleaning public 
service vehicles have in recent years been consi- 
derably mitigated by modern designs incorporat- 
ing the use of plastics and other finishes which 
facilitate the removal of dirt. The exterior of 
stock has also been made more favourable for 
mechanised cleaning and is illustrated (Fig. 1) by 
comparison of the exteriors of old and modern 
stock. Most of these improvements have been 


in operation. 


made during the last two decades. There were 
exceptions prior to this where streamlining purely 
for speed nevertheless produced the additional 
ease of cleaning. 

Examples on the railways were the “ Silver 
Jubilee ’”’ class locomotives of Sir Nigel Gresley 
on the LNER, and some of those on the 
LM & SR, notably the ‘ Coronation” class. 
During the war the Southern Railway produced 
the “‘ Merchant Navy” class flush sided loco- 
motive which simplified exterior cleaning. Coach- 
ing stock, with perhaps the exception of the 
diesel rail car units and the immediate pre-war 
stock of London Transport, was not generally 
designed to facilitate the effective use of mechani- 
cal cleaning for exterior surfaces. 

Nowadays, however, modernisation of rail 
and road transport is producing profiles incor- 
porating the essential features for easy cleaning. 
The results of this can be seen on the stock 
now coming into service. Examples of this are 







the various types of non-steam locomotives and 
rail cars on British Railways, and the unpainted 
aluminium rolling stock (Fig. 2) being delivered to 
London Transport. On the roads, the latter’s 
Routemaster bus is also a good example of a 
design in which easy cleaning has been catered 
or. 

Now that plastic and other synthetic materials 
are available there is wide scope for the designer 
to give his attention to provision for mechanical 
cleaning of interiors. The use of mouldings 
which will eliminate corners and recesses being 
one of the most important features as the 
adequate cleaning of such positions has always 
been a major problem for the operator. 

The au‘hor, who is employed in the department 
of the Chief Mechanical Engineer (Railways) at 
the Acton Works of London _ Transport 
Executive, wishes to exp-ess h’s thanks to LTE 
for peimission to use the photographs. The 
opinions expressed are his own. 





Luxury Yacht has Three. Gas-Turbine Engines 


About four years ago Vosper Limited of Ports- 
mouth were asked by Mr. Stavros Niarchos to 
build a fast yacht capable of 50 knots. The 
resultant design of the vessel, MY Mercury, 
which has just been handed over to its owner is 
based on the “‘ Brave” class of Fast Patrol Boat 
which at the time the order was placed was 
being developed in conjunction with the Admir- 
alty. These craft, 96ft long, were to be pro- 
pelled by three Bristol Siddeley ‘‘ Proteus ”’ gas 
turbines. 

The hull of the Mercury is constructed of 
aluminium alloy welded throughout by the 
Argonarce process; the bottom and sides being 
of double diagonal mahogany planking bolted to 
this framework. The deck is of plywood with 
teak planking glued to it. Extensive use is made 
of glass-fibre and below the waterline this is in 
the form of a sheath to prevent soakage and 
attack by marine borers. The deck house, the 
shape of which possesses considerable curvature, 
is constructed of wood laminations and is also 
covered with glass-fibre. The hull is of the 
planing, hard chine type and has good sea- 
keeping properties in relation to its size and 
speed. To provide manoeuvrability at high speed 
an AKG electro-hydraulic vane type steering 
motor is installed integral with the stock of each 
rudder and connected to the bridge by an electric 
cable. A Sperry auto pilot is fitted. 


Over 50 knots 


The three Bristol Siddeley Marine Proteus 
Type 1260 gas-turbine engines are mounted 
side by side in the stern. Each engine has an 
output of 3,500 hp at 10,000 power turbine rpm 
and a top speed of over 50 knots is claimed which 
probably makes the Mercury the fastest yacht in 
the world. Twenty-five tons of fuel (diesel gas 
oil) will be carried on board giving a range of 
approximately 400 miles, at about 46 knots. 
The transmission from each engine is through a 
gearbox, including an epicyclic reduction and 
vee drive, designed by W. H. Allen and Sons on 
the Allen-Stoeckicht principle. The propeller 


shafting is of monel metal running in cutless 
rubber bearings in the stern tubes, intermediate 
and main shaft brackets. 


Electric power is derived from two Mawdesley 
220 volt 50kW generators each driven by a 
Rover I S/60 gas turbine. A 220 volt 367 ampere 
hour lead acid battery manufactured by D.P. 
Limited obviates the necessity for continuous 
running of this equipment and is particularly 
useful for driving the air conditioning plant 
during the “silent hours.” The battery is 
capable of taking the load of the vessel in harbour 





Based on the “‘ Brave” class Fast Patrol Boat the 
MY Mercury built for Mr. Stavros Niarchos is 
said to be capable of 50 knots. She is propelled 
by 3 Bristol Siddeley Proteus marine gas turbines 
which are mounted side by side in the stern. 


for about 12 hours. The problem of freedom 
from noise and vibration became the subject of 
extensive research as a high degree was required 
in a vessel combining tremendous power and 
small dimensions. The results have been remark- 
ably successful and from the bridge and saloon 
the sound of machinery is barely audible. This 
achievement is no doubt aided by the fact that 
the Mercury is probably the first yacht to have 
no piston engines whatever installed except in 
the two Albatross engined speed boats carried 
aft in stainless steel davits and hoisted by an 
electric capstan. 

The furniture and fittings are luxurious and 
were installed at Travemunde in N. Germany 
under the supervision and to the designs of Pro- 





fessor Pinnau who acted in this capacity in the 
case of the owner’s well-known yacht “* Creole.” 
The result is most attractive. The Mercury is 
lavishly equipped with mechanical aids and 
besides the Sperry auto-pilot already mentioned 
there is a Sperry Gyrosin gyro magnetic com- 
pass, Kelvin Hughes Type 14 radar, submarine 
signal light weight echo sounding equipment, 
Chernikeef E electronic log and a 500 watt 
standard radio and Telefon Type ST. 450-X 
transmitter powerful enough to give almost 
world-wide coverage on W/T. The receiver is a 
Siemens type 746E-310 and the set is equipped 
for Duplex working. Domestic equipment 
includes radio, tape recorder and record player, 
all fitted for stereophonic sound; automatic 
dialling telephone system, electric cooking and 
water heating equipment and a 12 cu. ft refrigera- 
tor. The owner’s accommodation consists of 
a large combined sitting and dining room and a 
double cabin with private bathroom. There is 
also one single and one double cabin for guests, 
with shared bathroom and accommodation for a 
compliment of 11 officers and men. 


Cavitation Encouraged 


Finally a mention should be made concerning 
the special problem represented by the pro- 
pulsion of such a high speed craft. Here Vosper 
have made use of a high speed propeller running 
in what is usually called the super-cavitating 
range. Contrary to normal ship propellers 
where the designer endeavours to avoid cavita- 
tion owing to the loss of efficiency involved and 
to the liability to cavitation erosion, the Mercury’s 
propellers have been designed to encourage full 
cavitation on the blade back. This is due to the 
impossibility of avoiding cavitation at such high 
speeds. These propellers, which are the result 
of joint research carried out by the Admiralty 
and Vosper in their cavitation tunnel, combine 
high propulsive efficiency with a relative absence 
of erosion. Such erosion as appears is mostly 
confined to root of the blade near the boss 
where the flow conditions are extraordinarily 
complex. 

Vosper Limited, P.O. Box No. 18, Portsmouth. 
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Sidewall hovercraft are partic- 
ularly suitable for fairly high 
speeds along narrow water- 
ways. Denny’s research craft 
will provide much valuable in- 
formation for future develop- 
ments. 


Gone 1877, William Denny and Brothers, the 

Scottish shipbuilders, have been designing 
and building river craft of very small draught 
for use on rivers in Burma and India. 

These vessels have usually carried cargoes of 
low density such as tea or tobacco which take 
up a lot of space without greatly increasing the 
total weight of the vessel. Denny’s part in the 
development of hovercraft has been influenced 
by this experience and the designs on which they 
are working are for large hovercraft suitable for 
use on rivers. 

Their first craft, known as a “ Hovership ” 
and designated “‘D 1,” has been developed in 
collaboration with Hovercraft Development 
Limited and weighs 44 tons. It represents the 
first phase of a research programme being 
undertaken to produce a passenger-carrying 
hoverferry by next year. Construction of this 
craft, which is expected to carry about 70 passen- 
gers, will commence shortly. 

The D1, rectangular in plan form, is about 
66 ft long overall by 10ft beam. It is the 
first of the ‘‘ sidewall ’’ type hovercraft primarily 
intended for marine purposes. Sidewall craft 
differ from other versions in that the skirts at the 
side remain continuously in the water and the 
machine never becomes fully airborne. Its 
weight, however, is supported in the normal 
manner by the air cushion. 

With the D1, the sidewalls contribute 0-9 ton 
buoyancy of the total of 4-5 tons. The remain- 
der is cushion borne. When. the craft is in the 
hovering position some 6 to 7 in of the side walls 
are under the water. As can be seen from the 
sectional end views of the craft, when the air 
cushion is not present the craft settles in the 
water and the bottom of the hull is immersed in 
the water for about an inch. 

The main advantage of the sidewalls is the 
fact that less power is needed to maintain the air 
cushion because it is restricted at the sides and 
therefore the overall power to weight ratio is 
better than for other hovercraft. For large 
craft, such as those envisaged in the future, the 
jet system is simplified. Better control is also 
a feature of the sidewalls as they act as a keel 
and prevent skidding or yaw. 

At the ends of the craft, the air cushion is 
contained by a curtain formed by a thin jet of 
air which is forced downwards and inwards 
along the full width of the craft. Air for this 
cushion and for the jets is drawn in through 





Benefits of the New Sidewall Hovercraft 








These pictures taken on 
Gareloch show the D1 at 
speed. They clearly il- 
lustrate the undisturbed 
water on each side and 
the flattened area left 
behind the air cushion. 
The air intakes for the 
lift fans can be seen 
above the striped sidewall 
and the annuli for the air 
ducts at each corner. 


intakes which can be seen at each end above the 
striped portion of the sidewall. It is then forced 
by LP fans through an annulus and cylindrical 
duct to each of the jet orifices. The annuli 
can be seen at each end of the craft protruding 
beyond the width of the sidewalls. In the final 
portion of the ducts, which goes from the annulus 
at one side to that at the other, there is a division 
at the centre which besides deflecting the air 
downwards also means that if one fan should 
stcp there will still be some lift from the other. 
The two fans at each end are coupled together 
on a common shaft and each pair is driven by a 
3 cylinder Excelsior Seafarer III two-stroke engine 
developing 25bhp. In order to make the 
hovercraft an attractive proposition and keep 
the total power requirement—propulsion and 
lift—below that of existing craft, it is important 
that the power devoted to maintaining the 
cushion should be kept as low as possible. The 
efficiency of the sidewalls and the air curtain of 
the D1 is reflected in the small amount of spray 
which is thrown up as it moves over the water. 
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(Left) The sidewalls re- 
main partially submerged 
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(Below) Schematic view 
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The ease with which the D1 appears to glide 
over the water shows that there is little resistance 
through the water, as does the fact that little 
wake can be seen. A large wake would of 
course be very undesirable in the sort of waters 
where it is envisaged this type of craft will be 
used as it wou'd upset small boats and damage 
the banks of canals and rivers. 

Forward propulsion is provided by two Mer- 
cury outboard motor units each capable ‘of 
developing a maximum of 35 bhp and they give 
the craft a maximum speed: in the region of 
15-17 knots. Steerable propulsion has been 
chosen. Existing passenger and cargo ships 
are quite efficient forms of transport in the speed 
range of 20-30 knots, but these speeds can only 
be economically achieved by large ships carrying 
heavy loads. Planing and hydrofoil craft can 
carry smaller payloads at speeds up to about 
50 knots but the power required to do so is not 
economic. Sidewall hovercraft already show 
promise of being able to operate economically 
because of their relatively low power requirements 
coupled with a good payload ratio. 

The D1 has been designed to investigate the 
economy and behaviour of commercial water- 
borne hovercraft in the speed range of 20-40 
knots, but Denny’s say that it will not be neces- 
sary to test it at speeds much in excess of half 
the full scale speed. 

D1 is built of plywood and sheet steel and the 
stripes painted on the sides at 5ft intervals 
are for easy observation of wave behaviour. 
It carries a crew of three—a pilot and two instru- 
ment observers. Initial trials are being carried 
out in the deep water of Gareloch but later on a 
specially prepared measured mile course will be 
used in shallow water outside the navigation 
channel of the Clyde near Langbank. 

This promising research craft will provide 
many of the answers to the optimum design of 
the sidewalls and also test other advanced 
lifting systems. In addition, general manoeuv- 
ring and handling capabilities will be investigated. 
William Denny and Brothers Limited, Leven 
Shipyard, Dumbarton. 
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Plain Words 


By Capricorn 


AM always impressed by the many instances 
I in industry where the old military maxim 
applies—if you cannot hold back the enemy’s 
attack, then contain him. In other words, 
make him attack you at your strongest point. 

In industry we are constantly being con- 
fronted with opportunities for applying the 
dictum and one doesn’t need to be the com- 
pleat organization man to take advantage of 
them. Take two extreme examples. How 
often in negotiation does it pay to argue tooth 
and nail about secondary issues, in order to 
make off casually with the main issue at 
stake once the other side has been lulled or 
worn down? How often do we keep the 
difficult contact rubbing his irritations off in 
trivial conversation over the soup, fish and 
entrée before making the key conversational 
move over the coffee? 

To often, of course, the difficult contact 
is waiting for the key move all through the 
meal, and is ruefully aware of it when you 
make it. Whether over a meal or in the 
office, it is strategically more effective so to 
organise the discussion that he is asked to 
reach a number of decisions which you 
know will be in agreement with your own 
views, leaving the “‘ difficult’ decision to 
the end, when you hope he will think it is 
time you had a go. 

One of the best of such things of its kind 
I ever knew was the cinema manager who 
was exasperated by the hooliganism of the 
young at Saturday morning matinées. They 
came along with their toy pistols and the 
like and raised pandemonium. Then he hit 
on the idea of inviting the “ patrons” to 
come along, bring their guns, and check 
them in at the cloakroom on the way in. 

At a slightly higher age level but similar 
state of mental development, the New York 
subway has been reported to have made a 
success against scribbling on walls by having 
bill-boards especially reserved for this pur- 
pose. 

The moralist in me has his moments of 
struggle on this issue, and so has the reform- 
ing zealot. On the other hand the politician 
and the poker player in me get a sort of 
perverse pleasure out of the tactical situation 
as the ranks of Tuscany come bravely forward 
towards the ambush that lies ahead in the 
path of their too-easy success. 

But the trouble in this oh-so-serious light- 
hearted game is that we are all trying to play 
it this way. Delay, feint, bluff and counter- 
bluff go to the nth degree and have become 
so complicated that we all forget what we 
started out to win. 

You can see it in wage negotiations. It is 
rarely now a case of inflation versus a straight 
wage increase, as public policy says it should 
be. It comes out at the far end as a con- 
cession on the working week against a pro- 
mise of greater productivity. Both sides 
think they have won, to live and fight the 
basic issue another day. And so the spiral 
gets another twist. 





Letters to the Editor 


Self-Loading Rifles 


Sir, The article on “Army Fire Power: 
Improved Small Arms” (ENGNG., 16 June ’61, 
p. 830) describing the FN 7:62 mm self-loading 
rifle, with which some regiments of the Army 
are now being equipped, reminds one that it 
must not be “sloped,” but only put at the 
** shoulder.” 

This makes one wonder if this FN rifle would 
always be self-loading under conditions of 
rough usage in the field. 

Presumably the Army knows what it is doing 
with self-loading rifles, but the infantry soldier 
can only carry 150 rounds of ammunition, 
and the good old short magazine Lee Enfield, 
Mark II* could fire 15 rounds a minute with 
bolt loading, and if properly aimed could get a 
wanted hit every round. 

Yours truly, 
A. J. FIEwp. 
Wimborne, Dorset. 
26 June, 1961. 


Why Do Nuts and Bolts 
Shake Loose ? 


Sir, As part of a general programme of research 
into many aspects of engineering fastenings, we 
have begun recently an investigation aimed at 
determining the reasons why nuts and bolts 
shake loose. One published explanation has 
been examined experimentally already, and while 
the suggested mechanism did operate in some 
cases, we feel that many practical cases of nut 
loosening:are outside its scope. 

We are anxious, therefore, to obtain informa- 
tion and study examples of widespread practical 
difficulty. Many of your readers must know of 
cases where vibration loosening of nuts has 
proved troublesome in practice and we would 
like to invite their cooperation in supplying us 
with details. 

Yours faithfully, 
P. J. GILL, 
Head of Mechanical Engineering 
Research “‘A”’ Section. 
GKN Group Research Laboratory, 
Wolverhampton. 
27 June, 1961. 


Events in Advance 


Planning for Traffic: 
an Urgent Problem 


| Sasa ntig directly upon last year’s meeting 
dealing with the problem of car parking, 
the Institution of Municipal Engineers are organ- 
izing a second autumn convention. It will be 
concerned with “ Planning for Traffic”? and 
will take the form of a one-day discussion at 
the Central Hall, Westminster, London SW1, 
on 5 October next. 

Local authorities throughout the British Isles 
have already been invited to appoint official 
delegates to the convention. Although intended 
primarily for these officially-appointed delegates 
and for members of the Institution, members of 
other professions, organizations and industrial 
firms interested in the problems to be discussed 
will again have the opportunity to attend. In 
this connection, it is of interest that there were 
more than a thousand delegates at last year’s 
convention on car-parking problems. 

Mr. John Hay, M.P., Joint Parliamentary 
Secretary to the Ministry of Transport, will 
deliver the opening address to the delegates. 
Papers to be discussed will include ‘‘ London’s 
Traffic Problem,” ‘“ Planning for Road Traffic 
in the Counties,” ‘‘ Planning for Traffic in the 
Provincial City,’ and “ Planning for Traffic: 






It is hoped to arrange for an exhibition of 
models and photographs of some of the latest 
engineering developments relating to planning 
for traffic, both in this country and abroad, 
to be on show at the Central Hall on the day of 
the convention. 

An inclusive fee of £2 10s Od will be payable, 
covering admission to the convention and 
preprints of the papers to be read. Applications 
should be addressed to the secretary, the Institu- 
tion of Municipal Engineers, 84 Eccleston 
Square, London SW1 (telephone VICtoria 5083), 
— whom, also, further information is obtain- 
able. 


Exhibitions 
and Conferences 


Arranged in chronological order 


Welding in Shipbuilding, Joint Symposium on.—In 
October and November, in London. Sponsored 
by the Royal Institution of Naval Architects, the 
Institute of Welding, the North East Coast 
Institution of Engineers and Shipbuilders and the 
Institution of Engineers and Shipbuilders in 
Scotland. Apply to the secretary of the organizing 
committee, c/o the Institute of Welding, 54 Princes 
Gate, Exhibition Road, South Kensington, London 
SW7. Tel. KNightsbridge 8556. 

Shoes for Spring Exhibition—Mon., 2 Oct., to 
Thurs., 5 Oct., at the Mount Royal Hotel, Marble 
Arch, London WI. _ Exhibition includes the 
display of some shoe and leather machinery. 
Organized by the British Footwear Manufacturers’ 
Federation, 22 Gilbert Street, London WI. 
Tel. MAYfair 2843. 

** Fashion in Footwear ’? Exhibition—Mon., 2 Oct., 
to Fri., 6 Oct., at the Washington Hotel, Curzon 
Street, London WI. Including the display of 
some leather and shoe machinery. Apply to the 
Exhibition Department, Footwear, Drury House, 
Russell Street, London WC2. Tel. TEMple 
Bar 3422. 

Business Efficiency Exhibition, 49th.—Mon., 2 Oct., 
to Wed., 11 Oct., in the Grand Hall, Olympia, 
London W14. Organized by the Office Appliance 
and Business Equipment Trade Association of 
Great Britain and Ireland, 64 Cannon Street, 
London EC4. Tel. CENtral 7771. 

Electronic Computer Exhibition, Second British.— 
Tues., 3 Oct., to Thurs., 12 Oct., at Olympia, 
London W14; and the Business Computer Sym- 
posium.—Wed., 4 Oct., to Fri., 6 Oct., also at 
Olympia. Both events are being organized by the 
Electronic Engineering Association, 11 Green 
Street, London W1 (Tel. MAYfair 7874); and the 
Office Appliance and Business Equipment Trades 
Association, 64 Cannon Street, London EC4. 
Tel. CENtral 7771. (Revised dates.) 

Canadian Institute of Radio Engineers, Fifth Con- 
vention and Exposition—Wed., 4 Oct., to Fri., 
6 Oct., at Exhibition Park, Toronto. Offices of 
the Institute: 1819 Yonge Street, Toronto 7, 
Ontario, Canada. 

Montreal International Trade Fair.—Thurs., 5 Oct., 
to Sat., 14 Oct., in Montreal. Apply to the 
Organizer, Montreal International Trade Fair, 
227-228 Show Mart Building, Montreal, Canada. 

Motor and Motor Cycle Show, 48th International.— 
Thurs., 5 Oct., to Sun., 15 Oct., in Paris. Agent 
in the United Kingdom: Mr. R. C. Leibman, 
178 Fleet Street, London EC4. Tel. CITy 5889. 

Knitting Machinery and Accessories Exhibition, 

, 11 Oct., to Sat., 21 Oct., 
at Belle Vue, Manchester. Organized by Textile 
Recorder (Machinery and Accessories) Exhibitions 
Ltd., Old Colony House, South King Street, 
Manchester 2. Tel. Deansgate 6903. 

Mechanical Exhibition, International.— 
Fri., 13 Oct., to Sun., 22 Oct., in Paris. Organized 
‘by the Salon de la Manutention, 40 Rue du 
Colisée, Paris 8. 

German Industries Exhibition, Twelfth.—Sat., 14 Oct., 
to Sun., 29 Oct., in Berlin. Agent in the United 
Kingdom: Mr. Neven du Mont, 123 Pall Mall, 
London SW1. Tel. WHitehall 8211. 

Display, 14th.—Tues., 17 Oct., to Thurs., 
19 Oct., at the Royal Horticultural Society’s new 
hall, Greycoat Street, London SWI. Organized 
by the Engineering Industries Association, 9 Sey- 
mour Street, Portman’ Square, London WI. 
Tel. WELbeck 2241. 

Motor Show, 46th International.—Wed., 18 Oct., to 

Sat., 28 Oct., at Earls Court, London SWS. 

Organized by the Society of Motor Manufacturers 

and Traders, Forbes House, Halkin Street, London 

SWI. Tel. BELgravia 6611. 











Road and Rail.” 
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Noise Has Now Become a Major Problem 


Absorption,” by H. J. Purkis). 

Most of the common absorbents used for this 
purpose are of the soft porous type and have 
many small spaces into which the sound pene- 


ACHINES which add to the comfort and 
4% assistance of the present age, although 
relieving one burden often create an ancillary 
problem. Motor cars, aeroplanes, vacuum 
cleaners and ventilation systems, for example, 
are all indispensable to the present generation, 
but the by-product—noise—is a subject which 
is deservedly receiving increased attention. The 
large attendance at the National Physical 
Laboratory, Teddington, last week for a con- 
ference on the “ Control of Noise’’ illustrated 
the widespread interest and concern in the 
problem. It also showed that the understanding 
of the problem is still in its infancy. 


VARIOUS STUDIES 
Work on noise in this country is being con- 
ducted at the Laboratory itself, where a wide 
range of aspects are covered, including the 
measurement and analysis of aircraft noise and 
the development of noise-suppression devices, 


the problem of noise in central heating systems,’ 


and the development and calibration of noise- 
measuring instruments. The programme at the 
Building Research Station consists of noise 
measurement, sound insulation and sound 
propagation in relation to buildings. Experi- 
mental buildings at the Station are being used to 
Study the sound insulation of different types of 
walls and floors. Also, the Station advises on the 
design of concert halls and auditoria, including 
speech refinement systems, and is at present 
advising on Coventry Cathedral, Westminster 
Abbey and the Royal Festival Hall. 

_ The National Engineering La boratory’s interest 
is concentrated on machinery noise. The noise- 
generating properties of deep-groove ball bear- 
ings, and of gear teeth, and the development of 
instrumentation for inspecting machines for noise 
characteristics are all specific inquiries which are 
receiving attention at this Laboratory. The 
London Courty Council have also requested 
that a survey be made of noise levels in the 
central London areas, and to determine these 
levels, 500 grid-points have been set up, each 
500 yd apart, to measure the noise emitted in 
decibels. 


TABLE:—Factory Noises 








Situation SLC SLA LL Iso 
dB dB phons | Rank 
1. Boiler works, hammer- 
ing .. ‘* --| 118 118 127 115 
2. Metal powder works ..| 115 114 125 113 
3. Steel works, fettling ..| 113 114 125 113 
4. Metal saw iv --| 110 110 122 110 
5. Wood planing machine 108 108 119 105 
6. Metal working shop, 
grinder a .-| 105 106 117 104 
7. Weaving shed .. ..| 104 104 117 103 
8. Sweet coating machine 104 102 116 104 
9. Screw heading machine 102 101 114 99 
10. Castings falling into bin 97 97 110 96 
11. Envelope machine... 98 99 110 100 
12. Diesel-electric genera- 
tor house . --| 100 96 109 94 
13. Printing works al 99 96 109 93 
14, Automatic lathes ‘< 88 87 99 84 























It has been generally regretted that the 
first readership for the study of noise has only re- 
cently been created (at Southampton University) 
and that, so far, there is no professorial chair. 


HIGH NOISE LEVELS 
CAUSE DEAFNESS 


It has been asked whether the psychology of 
modern man is not prepared to accept the present 
noise levels and whether, in fact, there is any 
more noise. This psychological problem is 
being investigated at Cambridge University. 
If there were sufficient economic backing, the 
majority of noises could be almost totally 
eliminated, but the expense would be prohibitive 
and an optimization, therefore, must be reached. 
in instances of judicious town planning the 
United States, Germany and Holland have made 
beneficial advances in the reduction of noise 
levels. 

Some examples of the noise levels of various 





industrial operations are given in the Table, 
which shows the values for various single-figure 
methods for describing the level of noise: 
Sound Level C, Sound Level A, Loudness Level 
(as calculated by Stevens’s method) and the 
proposed ISO noise rank. In almost all these 
examples of industrial noises, the higher fre- 
quencies predominate, and there is little difference 
between the SLC and SLA; (‘‘ Noise Problems 
in Factories,’ by N. Fleming.) 

The problem of deafness due to noise levels 
being above the danger level has rightly been 
receiving a great deal of attention. Due to the 
danger level varying from one person to another, 
it is very difficult to establish a criteria. (““Damage 
Risk Criteria and Industrial Deafness,” by 
A. Glorig et al.) However, boilermakers and 
pneumatic-drill operators may be said to be 
within this range. The nuisance value of a noise 
is much increased if the frequency levels are 
high; for the same total noise decibel reading, a 
noise that may be said to be unbearable at a 
high frequency, could be tolerated for a short 
duration at a lower frequency. In order to make 
an effective reduction in a noise level a 10 per 
cent cut is unnoticeable, a 50 per cent cut is 
discernible but far from reduces the nuisance 
value by a corresponding factor of 50 per cent. 
To achieve an appreciable cut in nuisance effect, 
it is necessary to cut the noise level by 90 to 
95 per cent. 


VEHICLE TESTING 


The Motor Industry Research Association 
have been carrying out experimental work over 
the past two years on the measurement of noise 
emitted by vehicles. (‘‘ Measurement of Traffic 
Noise,”” by C. H. G. Mills.) The tests are made 
under stationary and motion conditions, but, 
in the latter cases, the noise emitted by vehicles 
depends on both engine speed and power. 
It has been found that the stationary test, with 
the engine running light, does not give rise to 
noise levels from which the maximum noise 
under operating conditions can be predicted. 

The results of noise measurements on acceler- 
ating moving noise tests at different road speeds 
for various vehicles suggest that the effect 
on noise measurements is not significant in the 
majority of cases and only with the more powerful 
machines do the results tend to be high. Any 
test procedure which is applicable to the wide 
range of vehicles in current production must be 
a compromise, in spite of varying accelerations 
by differently powered vehicles over a test 
length. 


STANDARD CODE OF PRACTICE 


The persistent pressure for some standard of 
noise protection resulted recently in a British 
Standards Code of Practice, which is classified 
according to the type of building concerned, and 
general and specific recommendations are made. 
The main objectives for noise protection in 
dwellings physically connected to one another 
are for the insulation of air-borne sound through 
party walls and floors and for impact insulation 
of the floors. 

The two most important factors determining 
the insulation of a dividing barrier are the 
weight and the airtight sealing. Heavy parti- 
tions are better insulators than light ones, 
providing that they; are not porous and that 
all the cracks and holes are sealed. A 9 in brick 
wall, suitably plastered, is considered to have 
reasonably good insulation, sufficient to be used 
between adjacent buildings; such a wall reduces 
the incident sound pressure by 50 decibels at the 
middle frequencies. 

Where it is impossible to provide an insulating 
barrier for noise reduction, increased absorption 
in the room containing the source reduces the 
reverberant sound level. Doubling the total 
absorption reduces the reverberant sound level 
by a factor of 3 dB (“‘ Sound Insulation and 





trates and energy is lost. Here it is important 
to note that absorbent materials cannot by 
themselves be used as an effective sound-insulat- 
ing barrier. They have the wrong characteristics, 
since they are porous instead of airtight and, 
generally, light instead of heavy. 

The simplest type of sound insulating barrier 
is a single leaf homogeneous partition for which 
the insulation is almost entirely related to the 
weight per unit area of the partition. The insu- 
lation does, however, vary with frequency, being 
least for sounds of low frequency and increasing 
by about 5dB for every octave increase in 
frequency. For example, a wall with insulation 
of 30dB at 100c/s will have an insulation of 
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Noise levels at landing for two jet transport aircraft. 


35 dB at 200 c/s, 40 db at 400 c/s, and so on. Thus 
a complete description of the insulation of a 
wall should record the insulation at all fre- 
quencies. For most partitions having a regular 
increase of insulation with frequency an average 
value over the normally accepted range of 100 to 
3,200 c/s is convenient; thus the partition just 
described would have an average value of 
42 or 43 dB. 


PROBLEMS WITH AIRCRAFT NOISE 


The social unrest that jet engine planes bring 
to the community makes the problem of noise 
reduction all the more urgent. It has been 
estimated that the cost of noise control measures 
for the 200 jet transports used throughout the 
world costs about £1 million a year (“ Jet 
Engine Noise Reduction,” by T. J. Hargest). 
The simplest method of reducing the noise in 
this case is to reduce the jet exhaust velocity. 
Often the take-off noise of commercial aircraft 
has had to be reduced at the expense of some 
thrust loss, by the attachment of suppressor 
nozzles to the engine exhaust and a strict regula- 
tion of the jet thrust employed at certain altitudes. 

Design studies have shown that efficient low- 
velocity quiet engines could be made provided 
certain compressor and turbine problems could 
be overcome—this has led to the ducted fan 
engine, which is also more efficient than its 
predecessors in cruising flight. Due to size of 
the compressor being increased on the ducted 
fan engine, because it has to handle more flow 
than the high-velocity engines, there is more 
compressor noise. The accompanying illustra- 
tion shows that the additional compressor noise, 
if not attenuated, will increase the present levels 
by up to 5PNdB, although the peak level is 
reduced. However, by choking the intake or 
rotating the inlet guide vanes, the forward noise 
may be reduced by at least 10 dB. 
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Automobile Review 





More Power and New Styling for the Baby Citroen 


Citroen have at last revealed the new Ami-6 
which has been rumoured for so long. Mechanic- 
ally its design is derived from that of the 2 CV 
but it is more powerful and has a much more 
luxurious body. Its engine, at 602 cc, is said 
to give it a maximum speed of 65mph. In 
France it costs 6,550 francs. This is about 
13 per cent more than the cheapest 3-speed 
Dauphine, which has a somewhat higher per- 
formance, but the Ami-6 has a four-door body 
giving more space and comfort and a four-speed 
fully synchronised gearbox. 

The Ami-6 body follows D.S. principles in 
having detachable exterior panels bolted to a 





The front-opening bonnet gives good accessibility 
to the flat twin engine. 


steel structure with flat floor and a resin bonded 
glass fibre roof. 

The flat-twin ohv pushrod engine is basically 
similar to that of the 2 CV but bore and stroke 
are increased to 74 by 70mm to give 602cc, 
Compression ratio is raised to 7°4 to 1, the 
carburettor is a 30 mm Solex and new cylinder 
heads provide larger inlet passages. As a result 
power is increased by 83 per cent and torque 
by 73 per cent for a rise in swept volume of 
41 per cent, the peak figures now being 22 bhp 
at 5,000 rpm and 29-6 lb-ft at 2,800 rpm. Single- 
piece connecting rods with.plain bearings are 
assembled on a three-piece built-up crankshaft 
which is shrunk together in liquid nitrogen. 
The light alloy crankcase is split on the centre 
line and, as usual, ignition is by a simple contact 
breaker connected to a dual ignition coil with no 
distributor so that each plug fires at the end 
of the compression and exhaust strokes. The 
cylinders are enclosed in pressed steel ducts and 
conte by a nylon fan on the nose of the crank- 
shait. 

A conventional clutch is mounted with the 
engine, ahead of the differential, driving through 
a quill shaft to a four-speed all-synchromesh 
gearbox. The inboard front brakes have radially 
finned iron drums and the drive shafts to the 
front wheels have constant velocity universal 
joints at each end to eliminate steering snatch 
when cornering at low speeds. 

As on the 2 CV, suspension is by single swing- 
ing arms, leading in front and trailing at the rear, 
connected by rods to coil springs in compression 
in cylindrical housings alongside the chassis 
frame. Each housing is free to move fore and 
aft, restrained by volute springs which reduce 
the pitch frequency but leave the suspension 
unchanged in bouncing when front and rear 
wheels are deflected, simultaneously. The ride 


By Gordon Wilkins 


therefore is similar to that of the 2 CV, with 
fairly marked roll on corners. To compensate 
for the big change in attitude when passengers 
are carried in the rear there is a hand control 
to reset the headlamps as on the 2 CV. Friction 
dampers are built into the pivots of the suspension 
arms and alongside each wheel is an inertia 
damper consisting of an iron weight oscillating 
vertically in a cylinder between two coil springs. 

The headlamps are a new rectangular design 
by Cibie with a deep three-part reflector claimed 
to give optical results equivalent to a circular 
lamp of much larger diameter. 

Four big doors give access to a generously 
proportioned passenger compartment which is 
44in wide at shoulder level at the front and 
413 in in the rear. A backward sloping rear 
window helps in ensuring adequate rear seat 
headroom. All seats are removable as on the 
2CV. The tubular frames carry rubber-ten- 
sioned webbing which supports plastic foam 
cushions. With the rear seat removed there is 
direct access to a big boot which is also reached 
through an external lid. Space is saved by 
mounting the spare wheel horizontally above the 
engine. Windows in the front doors slide; 
those at the rear are fixed. The steering is 
by rack and pinion, and the steering wheel has a 
single spoke. Warm air is taken from the 
engine cooling ducts and the chassis has only 
four greasing points. Unladen and without 
fuel the car weighs 1,3451b. Fuel consumption 
is said to be 44 to 51 miles per imperial gallon. 
The electrical supply uses the 6 V system. The 
main dimensions are: wheelbase 7 ft 10} in, 
length 12ft 8#-in, width 4ft 11fin, height 
4 ft 104 in, and turning circle 36 ft 1 in. 





A Famous Marque Returns 


After a break of twenty-five years an under 
1,000 cc M.G. Midget returns to the ranks of 
sporting motorcars in a new guise. The last 
M.G. in this class was the very popular PB type 
which was discontinued in mid-1936 when the 
1,292 cc TA was introduced. 

The new model is similar in many respects to 
the Austin-Healey Sprite but should be received 
with enthusiasm by the large M.G. following 
who have waited patiently, steadfastly refusing 
to give their allegiance to any other name. 
It appeals to all ages who hanker for a sports 
car at reasonable cost and the result is a lively 
little car which provides exhilarating motoring 
with economy to match. 

The 948 cc BMC series A engine is used, with 
four cylinders and in-line overhead valves with 
double valve springs operated by push rods 
from a three bearing camshaft. 46-4 bhp is 
developed at 5,500 rpm using a compression 
ratio of 9 to 1. Ignition is by coil with vacuum 
controlled advance and retard and suppression 
equipment is fitted as standard. 

Twin S.U. semi-downdraft HS 2 type carburet- 
tors are fed from a rear-mounted fuel tank by 
means of an S.U. electric pump. Tank capacity 
is six imperial gallons. 

_ The transmission is by a Borg and Beck 
single dry plate clutch with pendant pedal 
hydraulic operation to the new BMC four speed 
close ratio gearbox, the ratios of which are 
3-2 to 1, 1-916 to 1, 1-357 to 1, 1:00 to 1, and 
reverse 4-114 to 1. The three-quarter floating 
hypoid rear axle has a ratio of 4-22 to 1, giving 
overall transmission ratios of 13-504 to 1, 
8-975 to 1, 5-726 to 1, 4:22 to 1, and reverse 
17-361 to 1. The Lockheed hydraulic brakes 





have 7in drums with two front leading shoes. 
The all-steel unit construction body has two 


* doors and two seats with leathercloth upholstery. 


There is a separate lockable boot of useful 
proportions and additional luggage space behind 
the adjustable bucket seats which can accommo- 
date a child if desired; a cushion is available 


Low in build and sleek in 

line the new midget bears 

little resemblance to its 
famous ancestors. 


as an optional extra. The bonnet, hinged at 
the rear, gives reasonable access to the engine 
compartment. Weather protection is provided 
by a Vynide hood and detachable sliding side 
screens. The hood and stays are separate to 
facilitate stowage in the boot. The floor of 
the interior is rubber covered and in accordance 
with BMC policy, safety harness anchorages are 
provided for both seats. The harness is an 
optional extra. Ground clearance is 5 in. 
Independent front suspension is by coil 








springs and wishbones with hydraulic dampers. 
There are quarter elliptic leaf springs with lever 
type dampers at the rear. This layout combines 
with the rack and pinion steering and low centre 
of gravity to give good road holding charac- 
teristics. The turning circle is 32 ft 14 in. 
Instruments comprise a speedometer with 
trip and total distance recorder, revolution 
counter, combined oil pressure and water 
temperature gauge and a fuel gauge. 





Also announced is a new version of the MGA 


to be known as the Mark II. The price is 
unchanged but the new car is powered by a 
1,622 cc engine developing 90 bhp at 5,500 rpm 
with a compression ratio of 8-9 to 1. The rear 
axle ratio has been raised to 4:1 to 1. Other 
differences are in the rear lamp clusters which 
are now mounted horizontally in the body 
instead of vertically in the wings, and a redesigned 
radiator grille. The facia has also been improved 
by the fitting of a leather-cloth covering. 

















British Engineering Skill 
Brings Life to Indus 


RITISH consulting engineers are play- 
ing a major part in the Indus Basin 
Project in India and Pakistan, one of 
the greatest irrigation schemes ever 
undertaken in the world, costing at 
this stage £360,000,000. 

The project covers the waters of the 
Indus and its tributaries the Ravi, Beas, 
Sutlej, Jhelum and Chenab Rivers. Its 
completion in ten years’ time will pro- 
vide water for the land on which scores 
of millions of people live, and it will 
settle for ever one of the most difficult 
problems that have divided India and 
Pakistan—the question of their respec- 
tive shares in the waters of the Indus, 
one of the greatest river systems in the 
world. 

In carrying out what is the largest 
intergrated scheme of construction and 
development anywhere in the world, 
British members of the Association of 
Consulting Engineers are responsible for 
the design of one of the two large dams, 
for the design of the new barrages and 
for the overall supervision of the work 
on behalf of the World Bank (Inter- 
tional Bank for Reconstruction and 
Development), which is the Administra- 
tor of the Indus Waters Treaty Fund. 

Sir Alexander Gibb and Partners of 
London have been appointed to act as 
consulting engineers to the World Bank 
for all the projects under the plan, 
checking all designs and supervisory 
aspects for safety and economy. 

Binni, Deacon and Gourley, consult- 
ing engineers of London, have designed 
the Mangla Dam, which will include 
109 million cubic yards of earth embank- 
ment to create a 370-foot-high storage 
reservoir on the Jhelum. Associated 
with them in the construction of a 
300 MW power plant are Preece, Cardew 
and Rider of London. The Mangla 
Dam, and the Indus Dam, the second 
storage dam to be constructed under the 
Treaty scheme, will constitute two of the 
largest constructions of their kind in 
the world. 

Coode and Partners, consulting engi- 
neers of London, are responsible for 
the design of the five new barrages on 
the Chenab, Ravi and Sutlej. 

For the diversion of waters from the 
three western rivers—the Indus, Jhelum 
and Chenab—to irrigate land formerly 
watered by the three eastern rivers now 
transferred by the Treaty to India— 
the Ravi, Beas and Sutlej—approxi- 
mately 350 miles of new link canals are 
to be built. This is equivalent to 
constructing a length of canal from 
London almost to Edinburgh with a 
capacity four to eight times the average 
flow of the River Thames. Modern 
mechanized methods of construction 
will replace the usual hand-tool-and- 
donkey method of local canal construc- 
tion, the use of which would make it 
impossible to complete the programme 
within the ten years allotted. 

Finally, some 2,500 tubewells, sunk 
to depths of several hundred feet and 
with an average capacity of three cubic 
feet per second, will be driven. Their 
electrically operated vertical turbine 








pumps will lower the water table, thus 
reducing waterlogging of soil and at the 
same time doubling the amount of 
irrigation water previously available in 
the 2-5 million acre region. The saline 
pumped water will be mixed with sweet 
water from existing canals for irrigation 
purposes, and drainage canals will 
carry the salty water into the rivers for 
further dilution. 

This Indus waters transfer programme 
is by far the largest scheme of its kind 
in history. Backing it with financial 
support are Australia, Canada, Ger- 
many, New Zealand, the United King- 
dom, the United States, and the 
World Bank itself. Pakistan and India 
have undertaken to contribute £10 mil- 
lion and £62 million respectively. 

Tender documents for the construc- 
tion of the Mangla Dam have been 
issued, and work is expected to start 
early next year; work on the barrages 
is expected to start in April next year. 


Firebacks, Coffins 
and Conservatories 


There are few engineers not interested 
in the history of their profession. To 
them, Decorative Cast Ironwork in 
Great Britain by Raymond Lister (G. 
Bell and Sons Limited, 35s) should 
have a double appeal. It not only 
discusses with a wealth of detail the 
incredible variety of uses to which the 
“*new’’ material of cast iron was put 
by enthusiastic manufacturers in the 
18th and 19th centuries—kerb stones, 
coffins, drinking fountains, bollards, 
pulpits, chimney pots, bridges, tables, 
conservatories, beds, milestones, band- 
stands, as well as the more obvious 
railings and lamp-posts—but it also 
describes, simply and accurately, the 
techniques used in their casting. 

With its glossary and line drawings, 
Mr. Lister’s book is thus a practical 
handbook and work of reference to all 
concerned in foundry work; and, after 
that, a fascinating guide to the uses. 
found for the final product by the 
ingenuity of man. The history of the 
development and use of cast iron has 
wide social and topographical interest, 
touching much more than the specialized 
interests of the engineer. To these two 
aspects of his subject Mr. Lister gives 
enthusiastic attention. There was, for 
example, the cast iron bed for a 
labourer’s cottage invented by a Mr. 
Mallet of Dublin; the famous 1779 
iron bridge at Coalbrookdale;* John 
Wilkinson’s cast iron monument in the 
Furness district of Lancashire, his series 
of cast iron coffins. Cast iron columns 
and arcading form an essential part of 
the seaside scene at Brighton, and of the 
urban scene at Cambridge—to mention 
two examples illustrated by a number of 
photographs. In the form of bygones— 
firebacks, miniature kitchen ranges, 
moneyboxes—they appeal to the collec- 
tor; and in the form of balconies and 
wall plates, to all attracted by the 
architecture of recent centuries. 

The book contains 23 pages of photo- 
graphs and 83 line drawings by the 
author. 


Cheaper Electricity 
for Dar-es-Salaam 


Dar-es-Salaam should begin receiving 
electric power in 1964, at an appreciably 
lower cost to the consumer than at 
present, when a _ £4,750,000 hydro- 
electric project on the Pangani River, 
Tanganyika, is completed. This view 
was expressed recently by Tanganyika’s 














Minister for Communications, Power 
and Works (Mr. Amir Jamal). 

The money for the project will come 
from the Colonial Development Cor- 
poration which has agreed to lend up to 
£3,000,000, and from the Government 
of Tanganyika, which has agreed to 
lend £1,750,000. A scheme was origin- 
ally prepared in 1956 but had been put 
aside for financial reasons. Since then 
the plant has been redesigned to make 
greater use of the available water on the 
Pangani River. The proposed capacity 
of 14-1 MW was thus stepped up to 
21 MW. When added to existing plant 
capacity at Grand Pangani Falls, a 
total of 38-5MW of hydroelectric 
power will be available. 

Construction work has just begun 
and the city of Dar-es-Salaam will be 
supplied entirely by hydroelectric power 
at the end of 1964. At present, the 
Tanganyika Electric Supply Company is 
spending an average of £175,000 annually 
on fuel oil for electricity generation in 
thermal stations, and this figure is rising 
quickly. 

The Government loan is on the under- 
standing that the sum,.with its accrued 
interest, will be converted into equity 
capital at par at the end of five years. 
In addition, the Government intends 
to acquire further shares to the extent 
of £250,000 which will be used on 
necessary capital expenditure. 

It was also intended that the existing 
plant should, when the Hale project is 
working at full capacity, be used as a 
stand-by source of power in the case 
of a breakdown, said the Minister, 
adding that there was a further power 
potential in the Pangani River which 
could be developed according to the 
need and the circumstances. 


Management Succession 
in the 1970-80’s 


Management Selection Limited’s index 
of advertisements for executives in 
selected British newspapers has the 
valuable quality of being readily 
adaptable to limited researches into 
certain broad management problems. 
The current Index, the seventh since 
its introduction, has looked into 
management succession and the prob- 
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lems that could arise as more managers 
become 65 and retire while for some 
time the age groups from which their 
successors are normally chosen remain 
unchanged in numbers. From the 
Registrar General’s Abstract of Statistics 
1960, it is possible to look forward a 
number of years and to say that the 
age group 30 to 34 will stay around 
1-5 million until 1979, after which the 
recruits from the post-war bulge will 
arrive to carry it up to 1-8 million. 

The 35 to 39 age group, which is 
now calculated at about 1-5 million, is 
expected to be down to 1-4 million by 
1964, staying at that level until the 
1980’s when the arrivals of the bulge 
will enlarge it. 

For these reasons it is fair to say that 
the supply of executives from these 
groups will stay much the same, while 
those whose cricket heroes and favourite 
actresses are from a period 20 years 
earlier are more and more turning from 
administration to bowls. 

MSL has looked at the advertise- 
ments for executives to see what can 
be learned of industry’s view of all this. 
The answer is not much. 

A vast range of questions apply: the 
effect of computer control, increasing 
the need for trained mechanics and 
reducing the number of junior “ execu- 
tives,’ the changing structure of com- 
pany organization and administration 
(with the certainty of important changes 
long before 1979), the increasing 
importance of the man with recent 
post-graduate qualifications in elec- 
tronics, chemicals and other industries. 
These and other considerations make 
long term forecasting in this field 
hazardous. 

Examining advertisements aimed at 
men below the age of 35 and which 
gave specific age brackets, MSL found 
that of 698 advertisements 54 stated 
outright that the man chosen would 
take over a senior position after a short 
time. 

Among the advertisements from 
engineering and from chemicals the 
largest numbers were in_ research, 
development and design, with sales 
coming next but a long way behind. 
The table below gives some of the 





statistics, 


Advertisements* analysed by Industry and by Category of Appointment 
(October, November and December, 1960) 


















































Research. Total 
General . 
Account- develop- | Produc- all 
—e ing Sales mentiand tion Others cate- 
| ws design gories 
ENGINEERING— 
Shipbuilding .. — — 1 1 — — 2 
Vehicles - 3 2 3 — 2 10 
Aircraft — — — oto ee 2 2 
Electrical ; — 6 21 47 8 6 88 
Other engineering ao 22 27 as 35 13 141 
Total engineering . . a 31. 51 95 43 23 243 
CHEMICAL— 
Rubber — — 2 9 2 1 14 
Plastics .. sk ofl — 3 - 7 as 1 15 
Pharmaceuticals 2° 1 7 3 4 2 17 
Oil and petrochemicals | — _ 1 16 —_ 4 21 
General chemicals = 3 16 21 8 a 52 
Total chemicals _ 7 30 56 14 12 119 
MANUFACTURING— 
Textiles “gs Ps — 2 3 me 1 ne 6 
Clothing manufacture 1 1 3 1 3 — 9 
Leather, shoes, etc. 3 —_ 1 — 4 1 9 
Food .. a on 2 6 21 7 9 8 53 
Other manufactures .. 2 7 15 2 20 10 56 
Total manufacturing 8 16 43 10 37 19 133 
Iron and steel .. — —_ 2 5 7 10 24 
Atomic energy. . ie — - 1 16 1 — 18 
Building and civil eng. a 5 2 9 5 1 22 
Distributive trades —- 7 a ae fo s 16 
Miscellaneous . . 2 26 11 2 3 34 78 
Unclassified 1 18 8 — 4 14 45 
Grand Total 11 | 110 152 193 114 118 698 
' 




















* This table includes only those advertisements which were directed at men below the age of 35 


and which quoted specific age brackets. 
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ELECTRICAL 
SWITCHES 


Pressure Sensitive 


LECTRICAL switches which signal pres- 
sures and differential pressures in the 
low range of 0-25 to 16in of water 
column have been developed by Pall 
Corporation and its subsidiary, Aircraft 
Porous Media, Inc., Glen Cove, New 
York. They are designed for use in a 
wide variety of industrial and aircraft 
high pressure fluid line systems. Such 
applications include pneumatic and 
hydraulic systems and process streams. 
The switches, which are the newest in 
the group of Deltadyne units recently 
introduced by this company, operate by 
means of a spring-biased diaphragm. 
The diaphragm senses very low pressure 
and at a preselected point it actuates a 
rod which, in turn, sets off a switch 
mechanism. Desired actuation pressure 
is set by a direct reading dial. The units 
contain no mechanical linkages and it 
has been claimed that they are not 
susceptible to damage from over-pressure 
up to their rated capacity of 250 lb 
per sq. in. 
When they are used as differential 


HYGROMETER 
ALARM 


For Gas or Air Moisture 


A HIGHLY sensitive indicator alarm 
suitable for detecting moisture in 
gas or air has now been announced. 

Typical of the many applications of 
this instrument are the measurement of 
dryness of gases in metal heat treatment 
processes, detection of slight traces of 
water vapour in atomic reactors, in 
cracking plants of the petroleum industry 
and in chemical processes. 

The dial is scaled from —120°C to 
—20°C dewpoint, or in percentage 
relative humidity, as desired. The instru- 
ment contains a transistorized relay which 
operates alarm or control contacts 
according to the setting of the’ lower 
red dial pointer, which is adjusted by the 
thumbscrew under the dial. 

Small capacitance type sensing ele- 
ments devised by the manufacturers are 
incorporated ; the sensing element can be 
several hundred yards away from the 
instrument, and only a simple connection 
to the mains supply is required. No 
maintenance is needed, and the maximum 
temperature rating is 180° C. 


PORTABLE FLEXIBLE 
CONVEYOR 


Moves Liquid or Grain 


NOWN as the “‘ Snauger,”’ this flexible 
conveyor is of unusual interest for 
moving grain, liquids and sludge around 
virtually any obstacle. The transfer 
rate is up to 10 tons per hour. 

The compact electric motor attached 
to the delivery end of the equipment is 
of 3:2hp and works from a 440 volt 
3-phase supply. It is fitted with a hook 
handle for hanging in any position and 
drives two steel spirals running concen- 
trically in a flexible tube. The spirals 
and outer casing are firmly fixed to the 
motor, and are readily detached. 

The 3 in diameter tubes of coiled metal 
construction are available in 20ft or 
30ft lengths. Within the tube, the 
inner spiral runs at twice the speed 
of the outer spiral, and they move in 
opposite directions, producing a scissor 
feeding action. 

_ For maximum efficiency the intake end 
is buried horizontally well into the 
material with the vent facing upwards. 
Lundell (Great Britain) Limited, Eden- 
bridge, Kent. 





pressure switches, the actuation of these 
units is quite ndependent of absolute 
working pressure. For example, a 
switch set to actuate at 0-4 1b per sq. in 
differential (11 in of water column). will 
do so with 0-4 lb per sq. in upstream and 
zero pressure downstream, and it is 
capable of functioning equally well with 
250 1b per sq. in upstream and 249-6 
downstream. 

Among the design features of the 
Deltadyne switches to which the manu- 
factuerrs draw attention are their small 
size of approximately 2 by 3 in; their 
light weight, aluminium construction 
being standard although other materials 
can be supplied to order; and vibration 
resistance. The units have been sub- 
jected to test at frequencies up to 
2,000 c/s. Pall Corporation, Glen Cove, 
New York. 





An interesting fact is that the instru- 
ment works equally well when immersed 
in liquids containing a slight amount of 
water, as in the measurement of water in 
kerosine fuel for jet engines. Full scale 
indication on the dial is obtained when 
the element is immersed in_ paraffin 
containing 50 parts per million of water; 
the alarm gives the result immediately. 
The unit is suitable for giving instant 
warning of wet materials on production 
lines. Shaw Moisture Meters, Rawson 
Road, Westgate, Bradford 1, Yorkshire. 
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PORTABLE 
HARDNESS TESTER 


Direct Readings 


Miasuracturep by Newage Industries 
Inc., 222 York Road, Jenkintown, 
Pennsylvania, USA, the portable hard- 
ness tester illustrated uses a hydraulic 
principle; it is now available in the UK. 
The Newage tester can be used on 
round, flat or irregular material and gives 
a direct reading. It has a preloaded 
diamond indentor. In making a test the 
hand grips are pressed toward the 
specimen, and the movement of the 
indentor as it penetrates compresses a 
diaphragm, hydraulically forcing fluid 
into a capillary tube. The final position 
of the fluid indicates direct hardness 
value. Instruments are available in 
individual ranges corresponding to Rock- 
well “A,” “B” or “C,” Brinell 50-260 
or 100-440 ranges. 

The loading mechanism is designed so 
as to be frictionless yet free from the 
side thrust inherent in conventional 
light-load instruments. The patented 
preloaded assembly is designed to prevent 
variable pressures exerted by individual 
users from affecting the accuracy. 


IMPROVED STEAM 
CLEANER 


Descaling Unit 


A REFINEMENT now introduced to the 

mobile Det-On steam cleaner is 
in the form of a separate descaling unit 
which is designed to reduce the running 
cost of the machine and also to lengthen 
its life. 

Experience with this steam cleaner 
has shown that where it has been used in 
hard water areas a great deal of descaling 
of the coil has been necessary. The 
acid used for this has eventually made the 
water pump unserviceable after repeated 
descaling and involved an expensive 
replacement. 

The new descaling unit clips on to the 
main part of the cleaner and has its own 
water tank and pump. Its price is little 
more than half that of a cleaner pump 
replacement. This unit sets up a sepa- 
rate circuit for the descaling process 
and a one-way check valve is fitted to 
ensure that no acid enters the tank and 
pump of the cleaner itself. 

The Det-On is being used for all types 
of industrial and agricultural cleaning 
where a ready supply of pressurized 


OVERHEAD 
PROJECTOR 


Versatility for Teaching 


PROJECTOR with useful facilities in 

teaching, the unit illustrated throws 
a magnified image on to a screen behind 
the speaker who operates it. 

Seen demonstrated recently by Edric 
Films Limited, 34-36 Oak End Way, 
Gerrards Cross, Buckinghamshire, the 
Simplex Ampro receives material for 
projection on the window in its base 
in the form of standard teaching trans- 
parencies or those individually prepared. 
Points of detail can be added to standard 
transparencies by Chinagraph pencil. 
Another advantage of this system is that 
the teacher is always facing the class. 

Three lenses are supplied with the 
projector and these can be interchanged 
or combined to provide various magnifi- 
cations. This is particularly useful 
when only one transparency is available 
for a subject. The lamp is a 200-240 volt 
500 watt Tru-focus type. Adequate 
cooling is provided by a constantly 
running blower, and transparency size 
is 7in by Sin. Simplex Ampro Limited, 
167 Wardour Street, London WI, 





Weighing only 30 oz and fitting into 
the palm of the hand, this tester can be 
used in any position. Readings can be 
obtained without cutting a sample from 
or damaging the work. Construction is 
rugged, with solid brass chromium plated 
housing and hardened steel nose piece. 
Each instrument is individually hand 
calibrated on master test blocks to ensure 
accuracy, and is supplied complete with 
diamond penetrator, test piece and 
wooden case. With no skilled labour, 
conversion charts or calculations neces- 
sary for its operation, this tester is 
protected by a one year guarantee. 
Metallurgical Services, Reliant Works, 
Betchworth, Surrey. 





steam or hot water is required, particu- 
larly in the case of machinery in inaccess- 
ible places. It produces 700 to 900 Ib 
of steam per hour at 100 1b per sq. in, 
or 220 gallons of water ranging in 
temperature from 150° F to 212° F. 
Wanson Company Limited, 7 Elstree Way, 
Borehamwood, Hertfordshire. 









































INTERNAL THREAD 
GRINDING MACHINE 


High Production 


AMED the Matrix 111315, this 
machine has been designed for the 
accurate grinding on a quantity produc- 
tion basis of a wide range of nuts and 
half-nuts of ball track and other forms. 
Shown here with the guards removed 
the machine takes a maximum work- 
piece diameter of 13 in, and threads up 
to 10 in diameter can be ground. It is 
fully automatic in operation apart from 
loading and unloading components. 
A single ribbed grinding wheel, which is 
automatically diamond dressed at pre- 
selected intervals, is used. Single pass 
or multi-pass grinding can be carried 
out, the maximum number of passes 
being 24 and the total automatic wheel 
in-feed 3 in. 

To prevent coolant splash and permit 
efficient use of the fume extractor fitted 
as standard equipment, the upper half 
of the machine is totally enclosed by a 
large hood. Two types of grinding wheel 
spindles are available, belt driven or 
high frequency. The former, which is 
driven by a Shp motor, has speeds of 


FOUR STROKE 
ENGINES 


Lightweight 


Twe further models in the Villiers and 
JAP range of lightweight four- 
stroke engines are now scheduled to go 
into production—one the 150 cc unit 
illustrated here, and the other of 75 cc. 
Both are designed for a wide variety of 
agricultural and industrial applications. 
The 150 cc engine has a 63 mm bore 
and a 47mm stroke, and develops 
2 bhp at 2,200 rpm, 2-8 bhp at 3,000 rpm 
and 3 bhp at 3,500 rpm. Maximum 
torque is 5lb-ft at 2,500 rpm. The 
weight of only 26 Ib is due to the extensive 
use of light alloys. Splash lubrication is 
adopted and big-end lubrication is 
safeguarded by the provision of an oil 
chamber in the crank-pin. A Villiers 
high voltage flywheel magneto and 
Type B10/1 carburettor are fitted. 
There is a choice of air vane or mech- 
anical governor. Overall measurements 
are 124in long, 124in wide and 15in 
deep. 
The new 75 cc unit, which has a 
52 mm bore and a 34 mm stroke, 
develops 0-6 bhp at 2,000 rpm, 1 bhp 


GEAR DEBURRING 
MACHINE 


Semi-Automatic 


ANUFACTURED by the Redin Gear 
Production Machine Company, 
Rochford, Illinois, USA, the unit illus- 
trated offers an interesting development 
in gear deburring. 

The Redin machine is semi-automatic 
and self-contained and is designed to 
remove machining burrs from internal 
and external forms, and spur, helical 
and bevel gears, without the use of 
pre-formed wheels. The work spindle 
rotates the gear at the desired speed, 
and the floating wheel spindle, which is 
air-driven, allows the wheel to follow the 
gear tooth profile automatically. 

Production advantages lie in keeping 
modifications to set-ups as well as 
maintenance at an absolute minimum. 

The changeover of gear types is rapidly 
accomplished. These units are adaptable 
for low production runs as well as for 
large batches. High production is 
aided by uniform pace automatic 
cycling. An underdrive head permits 
simultaneous deburring of both sides 
of the gear, and is an extra attachment. 





New Plant and Equipment 





15,000 and 18,000 rpm. The latter has 
infinitely variable speeds from 12,500 to 
40,000 rpm. Maximum grinding wheel 
diameter is3 in. A swivelling movement 
is provided for the wheelhead unit enabl- 
ing right and left hand threads with 
helix angles up to 15° to be ground. 

The workhead is driven by a 14-3 hp 
motor which gives 7 spindle speeds, 
6 to 105 rpm and 12 to 210 rpm. Maxi- 
mum distance from spindle nose to 
grinding wheel centre is 154 in. Designed 
by Coventry Gauge and Tool Company 
Limited, Coventry, .the machine is 
marketed in the UK by Rockwell Machine 
Tool Company Limited, Welsh Harp, 
Edgware Road, London NW2. 





at 3,000 rpm and 1-25 bhp at 4,000 rpm. 
The torque curve reaches its peak of 
1-8 lb-ft at 3,000 rpm. Light alloys are 
used extensively, and the weight is only 
141b. A Type S10/2 carburettor is 
fitted, with air vane or mechanical 
governor. Lubrication is by splash, 
with an oil chamber in the crank-pin. 
Measurements are 114in long, 12}in 
wide and 1lindeep. Villiers Engineer- 
ing Company Limited, Marston Road, 
Wolverhampton, Staffordshire. 





It can be cut out on any particular job. 
British sole selling agents: Mortimer 
Machine Tool Company Limited, Mortimer 
House, Acton Lane, London NW10. 
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LABELLING 
MACHINE 


Pressure-Sensitive Labels 


K.Xown as the Label-Aire, a machine 

for the automatic application of 
pressure-sensitive labels to cartons, 
packages, glass or squeeze bottles and 
many other objects is now to be 
marketed in the UK by Sterling Coated 
Materials Limited. 

The machine applies labels made from 
Kleen-Stik pressure-sensitive materials, 
which are manufactured by the same com- 
pany and supplied to printers for conver- 
sion into labels in roll form. When a 
roll is threaded on the Label-Aire, it is 
taken through a stainless steel guide and 
pressure-plate device, when the individual 
labels are separated from the release 
material, which is coiled on the take-up 
reel. 

The unit can easily be fitted to an 
existing conveyor system. When an 
article passes under the pressure-plate, a 
label is placed on it, and it then travels 
under the pneumatic delivery head where 
a blast of air applies the necessary 
pressure to the label to ensure that its 
edges are down. 


QUICK FILLING 
ATTACHMENT 


For Steam Vessels 


NEW type of pressure regulator, this 

quick filling attachment is claimed 

to reduce the time taken to fill a vessel 

with steam to a required pressure by as 
much as 75 per cent. 

Of obvious import for hospital steril- 
ization techniques, this attachment can 
also mean increased production in various 
industrial processes, as the operating 
cycle time can be considerably reduced. 

The device is designed for incorpora- 
tion in a Bailey reducing valve, and 
obviates the delay inherent in conven- 
tional reducing valves by which the rate 
of pressure build-up decreases as the 
required setting is approached. This 
attachment allows full steam flow through 
the valve to be maintained until the 
pressure is within 2 lb per sq. in of the 
set pressure. At this stage, a special 
diaphragm control valve lifts to admit 
steam to the underside of the diaphragm 
of the reducing valve, which then operates 
as usual. Conversely, an increase in flow 
and a corresponding drop in pressure 
cause the diaphragm control valve to 


PULLEY BLOCK 
AND TROLLEY 


Triple Geared 


NEW range of “ Colossus” triple- 

geared pulley blocks and trolleys 
has beenintroduced. Robust construction 
and precision manufacture are features 
put forward by the manufacturers. 

The applied effort is transmitted by 
planetary gears with double pinions 
that rotate in an inner geared annulus 
which is integrated in the suspension 
frame. This design is claimed to impart 
considerable stability, the pulleys operat- 
ing with a smooth action because the load 
wheel is ball-bearing mounted and the 
driving pinion shaft is mounted on self- 
lubricating collars. 

Internal friction has been reduced 
as the gears are precision cut and heat 
treated. The braking system is effective 
and requires no maintenance. 

** Colossus *’ pulley blocks are avail- 
able in capacities from } ton up to 20 tons 
as standard, and additional sizes up to 
60 tons may be specially supplied. Each 
block is tested with 50 per cent static 
overload and 25 per cent dynamic 
overload. Trolley types H.P.T. and 





Synchronization of label delivery with 
arrival of articles is by photoelectric 
means. As a ray of light is broken 
by an article, a cell signals delivery 
of a label; the lamp is adjustable so 
that the label can be placed where 
required on the article under the delivery 
head. 

Maximum recommended rate of opera- 
tion is 60 label deliveries a minute. 
Mains 250 volt 50 c/s current is used at a 
load of 3amp. The machine’s }hp 
compressor together with its reservoir 
may be mounted remotely from the unit 
itself. Sterling Coated Materials Limited, 
Sterling House, Heddon Street, London 
wi, 





close and the reducing valve to open wide» 

The attachment can be supplied either 
as a conversion unit for existing Bailey 
Class ** G3”? reducing valves or already 
incorporated in new Class ‘“*G3” or 
Class “‘A” valves. Sir W. H. Bailey and 
Company Limited, Albion Works, Patri- 
croft, Manchester. 





G.T. are produced for the complete 
range of pulley blocks. Anderston Clyde 
Engineers Limited, Irk Vale Works, 
Chadderton, Lancashire. 
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WELDING 
SETS 


Remote Control 


Now made available is a range of ac 

welding equipments, some with a 
remote control systern for changing the 
amperage. 

200, 300, 400, 500 and 600 amp 
models are being produced, with infinitely 
adjustable current ranges and complete 
with rubber-tyred wheels and pull-out 
handles for mobility. Triple operator 
sets are also available. The 400, 500 and 
600 amp models can be provided with 
push-button motor-operated amperage 
control, enabling the sets to be mounted 
on the wall. In addition, the patented 
Unitor remote control can be supplied; 
this allows the operator to change the 
amperage from his working position, 
thus saving time. 

In other cases the use of the remote 
control system increases the quality of 
the welds. Many welders, when their 
machine is some distance from them, 
tend to leave the amperage on one setting, 
so that when different thicknesses of 
steel are welded the current is not 
adjusted correctly. With the Unitor 


TRIMMING MACHINE 


For Irregular 
Metal Stampings 


OR trimming drawn metal stampings 
of irregular shape, this unit is 
designed for high-speed operation. 

All stressed machine parts are ade- 
quately dimensioned, hardened and 
ground where necessary. The actual 
trimming tools, shaped to suit the com- 
ponent, are mounted on four reciprocat- 
ing slides which run in strong guideways 
fitted with adjustable gibs. The slides 
are arranged in two sets of opposite 
pairs, the entire mechanism being cam- 
controlled. 

The component is placed over a tool 
block which is a close fit in the interior 
of the component; and it is then clamped 
by a pneumatic chuck whose controls 
are also part of the safety system, as they 
ensure that the operator’s hands are out 
of reach of the trimming tools before 
these can be actuated. The trimming 
action is initiated by a treadle which 
engages a non-repeating key clutch and 
thus operates the camshaft. 

The K.T. model of the machine is 
suitable for sheet up to 12 BG thickness 


SIDE-SWING GUARDS 


Simplified 
Press Tool-Setting 


OR the heavier type of press of 40 tons 
capacity and upwards a develop- 
ment in the form of side-swing guards 
is intended to facilitate the tool-setting 
procedure and to eliminate the risk of a 
guard falling. This design is included 
in Interlock and Fastrip guards. 

In order to comply with official re- 
quirements, a guard must be used for 
every power stroke of a press. This 
may mean that the guard has to be 
moved from the operating position to 
the tool-setting position more than once 
during each tool-changing sequence. 
The action of the side-swing guard much 
reduces the effort required to make these 
changes of position, as compared with 
the up-swing design. 

Another consideration advanced by 
the manufacturers is that the danger of 
an incorrectly secured guard falling is 
removed with this technique. The illus- 
tration shows a. Udal Fastrip III air 
operated guard of the new side-swing 
type, in the tool setting position. The 
guard is seen to fold away completely to 


| 





system, the operator touches a pocket- 
size resistor with his electrode—on one 
side to increase the amperage and on the 
other to reduce it—to obtain the appro- 
priate current setting. 

No extra cables are involved: the 
resistor is placed on the workpiece or 
work-table which is earthed to the set. 
If the welding set is in sight the current 
setting can be read from the large thermo- 
meter-type scale. Three machines of 
any capacity can be built as one, either 
as stationary or portable units. This 
conserves space, requires only one mains 
cable and ensures even current usage 
from each phase on a 3-phase supply. 
Interlas Limited, Ampthill, Bedford. 





and component diagonals up to 214 in, 
and the J.T. model for sheet up to 
24 BG thickness and component dia- 
gonals up to 17 in. Power requirements 
are 54 and 4hp respectively and both 
machines produce up to 50 parts 
per minute. Moon Brothers Limited, 
Beaufort Road, Birkenhead, Cheshire. 





the sides of the press. J. P. Udal Limited, 
Interlock Works, Court Road, Birming- 
ham 12. 
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PLASTICS 
WELDER 


High Frequency 


HE Acme “ Automatic ’’ Model No. 
200 is a fully automatic plastics 
welder which is designed for a high rate 
of production of articles made from 
Pvc and other similar materials, and 
which uses the high frequency method. 
The machine consists basically of a 
press and generator in a compact unit. 
The standard model is hydraulically 
operated but alternative pneumatic 
operation is available. A high produc- 
tion rate has been obtained by the 
employment of very high frequencies, the 
use of which has also meant the elimina- 
tion of “‘ flash.” The welding electrodes 
and oscillator valve are water cooled. 
The transfer mechanism is electrically 
driven and fully interlocked with the 
press and HF generator. Separate pro- 
cess timers are incorporated for weld 
and dwell cycles. The length of traverse 
is adjustable between 6in and 30in. 
Control by a three position and “ off” 
switch provides for ‘Press Only ”’— 
with or without HF power, with the 
press operated up or down by means of 


FIRE DETECTING 
SYSTEM 


Automatic Alarm 


HIs system is intended to provide 
instant visual and audible warning 
of fire in any type of building regardless 
of size, area or the classes of fire risks. 
Open circuit , detector heads are 
installed in a two wire system for con- 
tinuous circuit supervision using Pvc 
wiring enclosed in steel conduit. In the 
event of a fire, one or more strategically- 
placed heads will register the sudden rise 
in ambient temperature. The fire signal 
is accepted by the Fire Indicating Cabinet 
comprising four zone indicating units 
and a central signal unit. Each zone 
unit can handle any number of heads. 
Warning and location are automatically 
transmitted to the fire report centre, 
Either a combined rate-of-rise and 
fixed temperature head, or a fixed tem- 
perature head, is available. Each zone 
indicating unit has a green lamp denoting 
normal circuit conditions, amber for a 
fault and red to identify the outbreak 
zone. In the alarm signal transmission 
unit green denotes normal running, blue 
indicates failure of ac supply and white 


FIREDAMP 


DETECTOR 
General Mine Application 
AN INSTRUMENT for the detection of 
methane in mine air is now an- 
nounced. Called the M.S.A. General 
Purpose Methanometer, this self-con- 
tained non-automatic firedamp detector 
is approved by the Ministry of Power. 

The standard methanometer has a 
range of 0 to 5 per cent methane, the 
meter scale being in 0-2 per cent divisions. 
A button on the front of the instrument 
is depressed while a sample of the air 
to be tested is passed through using an 
aspirator bulb. The filaments used are 
stable, and two Mallory mercury cells 
type RM 42 R with a capacity of 14,000 
MAH provide for some 6,000 tests. The 
state of the batteries may be checked 
on the instrument itself. 

The stainless steel case measures 
8iin by 34, in by 2in deep. Weight 
is less than three pounds. With a 
sampling probe, specimens may be 
taken from roof level in high roadways 
or other inaccessible places. Mine Safety 
Appliance Company Limited, Queenslie 
Industrial Estate, Glasgow E3. 





the appropriate push buttons; “‘ Transfer 


“Only ’—when a single transfer cycle 


follows the pressing of a push button: 
and ‘Continuous Automatic Opera- 
tion ’’—by pressing the auto-run button. 

The maximum 6in: press stroke is 
adjustable to minimize the time cycle, 
but full opening can be obtained by 
pressing the over-riding button. An 
emergency control instantaneously re- 
moves HF power, fully opens the press 
and stops the transfer mechanism. 
Power rating is 6 kW and standard platen 
size is 24in between press guides by 
30in in direction of traverse. H.F. 
Industrial Services Limited, 317-319 High 
Road, Wood Green, London N22. 


ie 
faa) [cccsedd 






gives evidence of partial disablement. 

The system works through a power 
supply unit from the mains. Up to 
22 zone indicating cabinets can be used 
with one power unit. Emergency power 
is automatically provided during a 
power cut. Pyrene Company Limited, 
9 Grosvenor Gardens, London SWI. 
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For the past ten years, the civil engineering 
laboratory of the Western Region of British 
Railways has been closely associated with the 
introduction of long continuous welded rails. 
During this period, a theoretical approach to the 
problem of stability has been developed and a 
formula expressing the relationship between the 
many factors contributing to the stability of con- 
tinuous rails has been evolved. So that the 
validity of the formula could be demonstrated, a 
large number of full scale buckling tests have 
been performed and loads at failure compared 
with those predicted. 

The work has been concerned not only with the 
torsional resistance of rail fastening assemblies, 
but also with the many other factors bearing on 
the general use of such fastenings. The pro- 
gramme has included the inspection of numerous 
proprietary rail fastenings. 





Fastening for Flat Bottom Rails 





Over the past few years it has been found 
possible to establish the essential features that 
the ideal fastening should possess and how best 
these factors might be incorporated in a single 
unit. 

At the recent conversazione of the Institution 
of Civil Engineers, Mr. M. G. R. Smith, chief 
civil engineer of the region, exhibited the D-bar 
fastening which has been designed in the labora- 
tory; it is shown in the accompanying illustra- 
tions. Mild steel hooks treated with a release 
agent are located in holes formed in the sleeper 
and a polymerizing resin poured round the 
thread sets to give a female thread from which 
the hook can be unthreaded should this be 
necessary. The bar of D-section located under 
the heads of the hooks works on the principle of 
a cam and enables the clip holding the rail to be 
tensioned; a simple tool is available for turning 
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Intermediate Position of D-Bar 
Giving Maximum Clip Stress 
a a ’ 

D-Bar Locked in Final Position 
by a Slight Relief of Stress 
in the Clip. 
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D-bar in the untensioned position. 



















D-bar in the tensioned position. The rail is held 
to the correct gauge by the plastic insulator. 











the bar over. The rail itself sits on a rubber pad 
to provide insulation from the track circuits and 
nylon insulators are used under the slips. 

All new fastenings are subjected to exhaustive 
tests before they are given service trials in the 
track and a test rig has been built to measure the 
load exerted by the clips; the rig is also being 
used to find how the holding load is influenced 
by varying the tolerances of the components. 






(Left) Cross-section of the D-bar fastening for flat- 

bottom rail developed by the Western Region of 

British Railways. It is designed for holding long 

welded rails, which are very dependent on the 
fastening for track stability. 






























Air bubbling systems for preventing ice formation 
were discussed at a conference held in Ottawa 
at the Building Research Centre of the National 
Research Council during early May. The con- 
ference was sponsored by the subcommittee on 
snow and ice of the National Research Council 
associate committee on soil and snow mechanics 
and by the working group on ice in navigable 
waters of the Canadian committee on oceano- 
graphy. 

The morning session was devoted to papers 
and discussion on how air bubbling systems can 
be used to prevent ice formation and the condi- 
tions necessary for their successful operation. 
The afternoon session was devoted to papers 
and discussion of field installations. 

During the winter most Canadian lakes are 
thermally stratified. The water temperature 
increases with depth from 32° F at the bottom of 
the ice cover to between 32° F and 39° F at the 
bottom of the lake. The warmer water is only 
very slightly heavier than the colder water and 
can be readily put into circulation. Air bubbles 
released from a hose laid on the bottom of the 
lake are quite effective in promoting this circula- 





tion, bringing the warm water to the surface 
where it can melt ice or prevent its formation, 

The water in rivers is usually well mixed. 
Because of this mixing, the temperature of the 
water is practically constant and only very 
slightly above the freezing point. A river there- 
fore does not normally have the reservoir of heat 
that can be used for melting or preventing ice as 
does a lake. 

Thermal stratification of lakes results from 
the fact that pure water has its maximum density 
when its temperature is about 49°F. This is 
not true for sea water. When the salinity of 
water exceeds about 24 parts per thousand, the 
maximum density occurs at the temperature of 
freezing. Because of this fact, the temperature 
of sea water can be expected to be almost constant 
with depth when ice begins to form on the 
surface. Under normal conditions, only very 
small changes in temperature and salinity will 
occur and so each cubic foot of water can make 
available only very small amounts of heat for 
melting ice. 

Fortunately, air bubbling systems put into 
circulation water covering a much larger area 





Air Bubbling to Prevent Ice Formation 


than that which is opened in the ice cover. 
Because of this, these systems can maintain open 
areas in some lakes all winter and in some cases 
delay for appreciable times the formation of ice 
covers on small areas in rivers or in oceans, 
For rivers and oceans, the operation of the 
bubblers can be aided by the currents and tidal 
action which bring into the area slightly warmer 
water. In addition, the circulation set up by the 
bubblers, aided by the local currents, may 
remove from the open area any ice particles that 
may form. Such action could make a bubbler 
system effective even if all the heat for melting or 
preventing ice has been used. ; 

At the conference it was pointed out that 
careful consideration should be given to the 
conditions of temperature, salinity, and local 
currents, particularly those which can make 
available warmer water, at any site where the 
installation of a bubble system is contemplated. 

The papers and discussions presented at the 
conference are to be published in the near future 
and will be obtainable from the secretary of 
the Associate Committee on Soil and Snow 
Mechanics, National Research Council, Ottawa. 
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High Speed Building 


Offices; factories, schools, canteens and works 
laboratories are but some of the many uses to 
which buildings constructed from “ pack bujld- 
ing units’”” made by Terrapin Limited, Fitzroy 
Street, London W1, have been put. 

Such buildings are said to give up to 25 
years’ service, even under adverse climatic 
conditions, need the minimum of maintenance, 
and possess the advantages of being easily trans- 
ported, quickly erected and as promptly de- 
mounted. The completed structures are of 
pleasing appearance and comparable in terms of 
comfort and construction standards with many 
contemporary permanent buildings. 

Basically, the buildings are made up of a num- 
ber of pack units, each unit having an overall 
floor size of approximately 25ft by 8ft and 
an internal height of 8 ft from floor level to 
under beam; the height from floor to ceiling 
soffit being 8 ft 10in. Each unit is completely 
finished, including ceilings, floor and roof cover- 
ings, internal and external decorations, glazing 
and electric-lighting installations, thereby 
enabling the building to be fully occupied on 
erection. 

Buildings of almost any shape or size, provid- 
ing, if necessary, up to 100,000 sq. ft of floor area, 
can be constructed on this principle. Further, 
although buildings of the type being referred to 
are mass produced, different architectural treat- 
ments of the external walls permit many varia- 


tions in their outward appearance. Up to 
4,000 sq. ft of floor space can be completed in a 
single day. Normally, the pack units are sup- 
plied with timber floors but, where required, 
these floors can be omitted and the buildings 
erected on a concrete raft. 

As shown in the accompanying illustration, 
the side walls can be folded inwards and they 
then fit under the ceiling. The upper portion 
can be lowered on to the floor portion and the 
two parts secured together, making the whole 


unit available for easy transport, by lorry or 
a Yo Three units form a convenient lorry 
load. 

Terrapin buildings are manufactured exclu- 
sively at the firm’s own works at Bletchley, 
Buckinghamshire, and Stanbridge, Bedford- 
shire. Arrangements are in hand to commence 
the hiring of these structures in the immediate 
future and ‘a new company, to be known as 
Terrapin Hire Limited, has been formed for this 


purpose. 





Units of Terrapin pack buildings can be folded up for easy transport. 





Queen Elizabeth I! Grandstand at Ascot Racecourse 


Erection of the new Queen Elizabeth II grand- 
stand at Ascot racecourse involved the demolition 
of existing old buildings—the Grand Tier Stand 
was erected in 1839 and the Alexander Stand in 
1863—and the construction of the new building 
within the period between two Royal Ascot 
meetings, held annually in June. In fact, the 
whole of the work, including relaying the exten- 
sive lawns, which had had to be: removed to 
obtain access to the site, was completed within 
ten months. This is an achievement of which 
George Wimpey and Company Limited, Ham- 
mersmith: Grove, London W6, the main con- 
tractors, can be justly proud. 

Ascot has always maintained a garden-party 
atmosphere, with entertaining taking place in 
private boxes within Tattersalls enclosure. The 
new stand, shown in the accompanying illustra- 
tion, contains no fewer than 280 of these boxes, 
each with its own 10 ft wide private luncheon 
room; an arrangement which has been made 
possible by split-level planning. Food is pre- 
pared on the lower ground floor and raised to 
distribution serveries on each of the five luncheon 
room levels by ten electric hoists. It is then 
distributed to the private rooms, each of which 
has its own servery complete with sink and 
hot point. 

Partitions between the private luncheon rooms 
are 2 in thick, faced with impregnated hardboard 
on each side of a lightweight ‘* egg-crate ’’ core, 
thereby enabling quick demounting to take place 
should it be desired to combine two boxes into 
one. Also, the piped services to the 280 servery 
units are provided with flexible couplings for the 
same reason. 

The new stand, which is 560 ft long and 74 ft 
high at the centre, with the ground line sloping 
14 ft, also provides viewing steps for 8,000 persons 
and 1,650 tip-up seats. Four escalators, each 
able to deal with 6,000 people an hour, are 
placed opposite to the two main entrances to 
Tattersalls enclosure, and provide access from 
ground level to the mezzanine floor, where, in 
addition to toilets and bars, entrance is obtained 
to the steps and tip-up seats. Lifts, travelling at 


300 ft a minute, convey persons from the 
mezzanine floor to the five box levels. All parts 
of the stand have a clear view of the course. 


The basic construction adopted was a steel 
frame supporting precast concrete units, thereby 
permitting a considerable amount of prefabrica- 
tion. Universal rolled steel sections were used for 
the frame, which was designed on a rigid basis 
and shop-welded into the largest permissible 
units suitable for economical site handling, 
thereby reducing site joints. The precast con- 
crete floors and terrace steps were prestressed 
and designed to take a loading of 100 lb per 
sq. ft. To assist speedy erection, balconty 
fronts, staircases and other concrete work were 
precast wherever possible. 

In order to minimize maintenance, a dense 
concrete cladding has been given to the steel- 
work, except for the roof construction where all 
members have been galvanized by the hot-dip 
method. 

The soffit of the 40 ft cantilevered roof has 
been lined with glass-fibre plastic sheets, specially 
extruded in 40 ft lengths to avoid joints. This 
material is non-corrosive, self coloured, light in 
weight and pleasing in appearance. Plate-girder 
construction was necessary where the canti- 
levered roof supports the platform provided on 
the roof top for the accommodation of the 
race commentator, television cameras, tic-tac 


men and also for certain other personnel. 

The stand was primarily designed for summer 
race meetings but, during the progress of the 
contract, electric floor heating was introduced to 
all the main floors following a decision by the 
Ascot Trustees that winter National Hunt 
meetings might be held at the racecourse at 
some time in the future. 

The “ Florawarm ” directly-embedded system 
was employed, comprising nylon insulated pvc- 
sheathed heating cables embedded at an average 
depth of two inches in the floor screed. It was 
designed by Falk, Stadelmann and Company 
Limited, Farringdon Road, London ECI1, in 
collaboration with Wimpeys. Most of the public 
walking surfaces throughout the building, includ- 
ing the 280 luncheon rooms, the 7 bars and the 
2 totalisator halls, have been dealt with in this 
way. A floor-surface temperature of up to 
a maximum of 75 to 77° F can be maintained 
automatically by means of thermostats embedded 
in the floor which monitor remote contactors. In 
all, the heated ficor area covers 61,000 sq. ft. 

Mr. E. V. Collins, A.R.I.B.A., led the Wimpey 
organization’s architectural team and Mr. D. 
Dennington, B.Sc., A.M.I.C.E., their structural 
engineering team. 





Demolition of old buildings and erection of the new Queen Elizabeth II grandstand at Ascot were 
completed in ten months. 
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Although developed by Atomic 
Power Contructions for design- 
ing nuclear power stations, 
the optimizing procedure des- 
cribed previously may be 
profitably applied to many en- 
gineering problems. Illustra- 
tions are given of application 
to crane design, experimental 
work and the assessment of 
plant margins. 


A® AUTOMATIC procedure for approaching an 

optimum combination of variables by the 
shortest route was described in a previous article 
published in ENGINEERING for 23 June (p. 860).* 
The method involves a mathematical model 
which can be visualised as contour surfaces on 
which the crests and valleys indicate relative 
maxima and minima. 

The object, starting from a selected point, is 
to reach the ideal combination by progressive 
steps, taking into account realistic design criteria 
and avoiding such pitfalls as false optima and 
the use of assumptions outside the range of their 
validity. The procedure was developed for 
design studies of nuclear power stations, but it 
has far wider application, as may be gathered 
from the following discussion. 


LEVEL LUFFING CRANE 


The purpose of a level luffing mechanism of a 
crane is to minimise the vertical movement of the 
load while the jib is raised or lowered. One 
way of securing this result is shown in Fig. 1. 
The rope from the jib head passes over a fixed 
pulley B before being taken to the drum at C. 
Qualitatively, the effect of this arrangement is 
obvious: as the jib is raised the distance AB 
decreases and rope is paid out over the jib head, 
thus tending to reduce the vertical movement 
of the load. 

Once a device of this nature has been suggested 
several questions immediately arise. What is 
the best position of the extra pulley at B and 
what could be achieved with two pulleys, say 
a second one at F? These are very simple 
problems, but they serve excellently to illustrate 
the successive stages in the optimisation process. 

It is most important to establish clearly the 
criteria of merit. For the present problem the 
criterion is the minimum vertical excursion of the 
load during a luffing operation. 

Advice must be sought on what are considered 
to be the independent variables and their limits. 
Here the variables are the positions of the 
pulleys, the jib angle and the length of the ropes, 
denoted in Fig. 1 by («,/), (%,k), 9 and s 
respectively. The design constraints are of a 
simple nature: inclination, 9, lies between 35° 
and 75°; the pulleys must not be below ground 
level CE and pulley B must not foul the jib. 
It would also be desirable to restrict the length 
of the arms CB and GF to the length of the 
jib. 

It is necessary to guard against prejudice in 
setting the design limits; otherwise, a solution 
with some completely unsuspected combination 
of the variables may be excluded. Thus in the 
problem here, although it seems reasonable to 
limit the lengths of the arms carrying the pulleys 
this is not a strictly necessary limitation and is 
left out in the optimization. The limits finally 
chosen are therefore: 

6, = 35° <8 < 75° = 4, (jib inclination) 
“, > 75° (B not fouling the jib) 

In this problem only geometrical concepts are 
required to represent the components and, in the 
notation of Fig. 1, for the case with only one 
pulley at B and single reeving of the rope, 
z=EA-—-DA 
s=DA+AB+BC 


(1) 
(2) 


and 
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ie, DA =s—h—VE? + h*— 2hcos(% — 9) 


z=h—s-+Isin 0 
+P? + h? — 2ihcos (a — 6) (4) 


The vertical deviation D(@) of the load is 
given by the variable part of the expression for z 


D (4) 
1 
+ V1 + K,? — 2K, cos (a, — 4). (5) 

where K, = A/l 
More generally, with two pulleys and N, and 
N; runs of the rope as shown 


i.e, 





= sin 0 





i.e. 











6) * 
a 3 sin 6+ N, V1 + K,? = 2K, cos («, _ 6) 
+ N2WK,? + Ks? — 2K,Kz cos («, — % — 4) 
4 - (7) 
k 
where K; = 7 (8) 


As might be expected, the jib length / appears 


merely as a scaling factor and is taken arbitrarily 
at 100 ft. 


ANALYTICAL MODIFICATIONS 


The problem is to choose («,, K,, “2, Ks) such 
that the difference between the maximum and 
minimum values of D(@) is as small as possible. 
It is always profitable to examine the mathe- 
matical model for possible analytical modifica- 
tions before starting actual computation. In the 
present case the load path is a curve whose 
ordinate is given by D(@). One feels intuitively 
that if the variables are chosen so that the 
“* moment of inertia ” of this curve is a minimum 
then the criterion will be satisfied at least approxi- 
mately. The moment is given by a function of 


the form 
Os 2 
I. lew oes 


and can be expressed in terms of elliptic integrals. 
It is then possible to find the minimum by differ- 
entiation with respect to «, K,, % and Ke. 
However, this proves cumbersome and in any 
case has to be tested by numerical evaluation 
of the function D(@). 

In the present study, the expression D(9) 
is evaluated at eleven equally spaced values of @ 
and the function f formed, where 


S =f (Ki, %, Ke, %) = [D (9)] max 
[D (9)] min . (10) 
Actual evaluation is carried out on a Ferranti 
Mercury computer. 


RANGE OF VALIDITY 


Before any large-scale computation is started 
it is particularly important to check the mathe- 
maticai model in detail. For instance, one must 
ensure that conditions arising in separate parts 
of the system are not leading to some inconsistent 
limitation. This is a common source of trouble 
when information has come from several groups 
of specialists working more or less independently. 
It is also important to verify that any analytical 
approximations, like polynomials, are not used 
outside their range of validity. In this respect it 
should be noted that one is only concerned to 
see that the final answer is valid. It does not 
matter if the optimization path crosses some 
design boundaries in proceeding to the optimum 
so long as the final point is acceptable. 

The following additional information is 
required for any given problem. The variables 
x; and their approximate ranges and units must 


(9) 
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Fig. 1 Main variables in a level-luffing crane 
mechanism. 


be known. In this case, 


i %, 100 (degrees) 
X%: = K,, 1 (numerical ratio) 
Xs = %, 100 (degrees) 
x= Ks 1 (numerical ratio) 


The optimization routine works with variables X, 
defined by X; = »,x; where , are chosen so 
that the model is contained within a unit cube. 
Hence », = 0-01; w, = 1:00; », = 0-01; and 
a= 1-00. 


SENSITIVITY 


The accuracy, 5x,, required in the estiniation 
of any particular variable depends on the sensi- 
tivity of the answer to changes in that variable. 
Thus, ideally, the 6x, cannot be set until the 
behaviour of the system near the optimum point 
is understood. Often the best one can do is to 
base preliminary estimates of the 5x; on a survey 
around the initial point, taking as upper limits 
the smallest changes that are considered to be 
important in the design. 

In the present case the following values are 
used: 85x, = 1°; 6x,=0:-001; 8x, = 1°; and 
8x, = 0-001. The above values are used in the 
routine to indicate when the changes in a variable 
are becoming negligible, such as may occur when 
the path executes a zig-zag motion or when the 
actual optimum is approached. When the 
system is examined in the region around the 
predicted point, any unsuitable choice of 4x, can 
be detected. This testing is important, especially 
if the optimization path traverses a wide range, 
as in such a case the sensitivity of the criterion 
changes in the variables may alter greatly as the 
calculation proceeds. 

One would like the changes Ax,, used in 
estimating the first derivatives from the local 
surveys, to be as small as possible consistent 
with having enough significant figures to evaluate 
the derivatives. Also, the Ax, should not be 
greater than the 8x,, otherwise the position of 


Fig. 2 Vertical movement D (0) ft of load during 
luffing. 
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tiie optimum may not be estimated with sufficient 
accuracy. In the present case the following 
values are used: Ax,=1°; Ax, =0-001; 
Ax, = 1°; and Ax, = 0-001. 

In addition to the above data, there must also 
be instructions regarding the amount of informa- 
tion to be printed out at various stages in the 
calculation. It is very useful to have some 
information about intermediate points on the 
route to the optimum to reveal the structure of 
the criterion function. The location of a narrow 
ridge may be of considerable importance in 
design, since by staying close to the ridge it is 
possible to make large changes in the design 
variables without altering the value of the 
criterion. This consideration often’enables one 
to satisfy some subsidiary design feature without 
deviating sensibly from the optimum condition. 

The initial point chosen for the present 
problem is: x, = 90°; x, = 0; x3 = 0°; x, = 0; 
N, = 1; and N:; = 0. This represents the 
one-pulley system with the pulley coincident 
with the winding drum. This is an extreme case 
as, clearly, such a luffing mechanism would have 
no effect on the load path. Nevertheless, in 
complete absence of information about the 
behaviour of the system, this would be a reason- 
able starting point. The path of the load as the 
jib is luffed from 35° to 75° is shown as curve 1 
in Fig. 2, and it can be seen that for a jib length 
of 100 ft the vertical movement of the load is 
about 39 ft. 


ROUTE OF STEEPEST DESCENT 


A linear survey is carried out around the 
initial point and the route of steepest descent 
approximated, as explained earlier. The load 
path at an intermediate stage in optimization is 
shown by the dotted curve, and at the final 
point by curve 2 for which 


X1 = 77:0° and x, = 0°71. 


By having pulley B at the correct place, the 
vertical movement of the load has been reduced 
from 39ft to about 1ft 2in. The time to 
reach this point was 4 minutes on the Mercury 
computer. 

The effect of the second pulley was investi- 
gated by restarting the process at the initial 
point with N, = 1, N, = 2. After 8 minutes of 
machine time the point x, = 100-2°, x. = 0-62, 
Xs = 48-0°, x, = 0-23 was reached at which the 
load path is as shown by curve 3. A further 
reduction of the movement of the load to less 
than 14in has been achieved. This would be 
considered adequate for most practical purposes. 

Although the two-pulley system is the more 
interesting, it is difficult to visualize the path 
to the optimum because of the four interacting 
variables. In fact, the path over most of its 
length follows a narrow twisted valley. This 
feature is present to some extent in the simple 
two-dimensional case where only one pulley is 
being considered. Fig. 3 shows an approximate 
contour map of this system. It can be seen 
that if a trial point such as P, is chosen, the path 
will find its way quickly to the valley bottom 
somewhere near Q,. 

In moving along this valley it is found that 
many points are reached at which the function 
increases no matter how small are the changes 
in the variables. 

This condition, giving false optima, arises be- 
cause the contours in fact have a cusp or sharp 
corner at the bottom of the valley. The reason for 
this is that along the portion A P of the contour, 
points like S and T on the load path in Fig. 2 
are defining the maximum deviation; while along 
BP points like R and § give rise to the 
maximum deviation. At P the two types of 
condition are obeyed simultaneously. 


PLANT OPERATION AND EXPERIMENT 


In the operation of a plant there are usually 
economic reasons for not disturbing it from its 
ordinary running state. If acceptably small 
changes are made in the variables their effect is 
usually lost in the normal fluctuation of the 
output. In fact, this is commonly the meaning 
of “acceptably small changes.” However, if 
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Fig. 3 Contours of maximum excursion of load 
in ft for the single-pulley system. 


the plant is continuously run in the slightly 
disturbed state, it is possible that the effect of 
the disturbance may be measured statistically by 
an analysis of variance. 

By examining each of the variables in this 
way it may be possible to accumulate the 
information needed in taking the steps of the 
optimization process. Thus without appreciably 
upsetting the plant, its operating conditions 
may be adjusted to bring it into an improved 
state. This technique could be fitted in with 
the normal running routine and would be a 
relatively. inexpensive way of improving the 
plant conditions. 

Similarly, with experimental design, the results 
of a carefully planned local survey can be used 
to predict the “direction” in which further 
experiment is likely to be rewarding. This 
procedure is particularly important in cases 
where the number of tests must be kept to a 
minimum because of the cost or length of the 
experiments. A great deal of statistical work has 
been done on experimental designs and G. P. 
Box ?* has studied the problem of how best to 
choose a number of points for a local survey. 

An interesting application of the optimization 
technique is being made in an attempt to improve 
the design of a pneumatic breakwater.* This 
is an effective device for calming sea waves by 
upsetting the circular motion of the water through 
the release of bubbles of compressed air from 
“ guns ” suitably placed below the surface. The 
exact mechanism of the process has not yet been 
expressed in a mathematical form suitable for 
general study, but the optimization process has 
been successfully applied to the results of 
preliminary experiments. 

In these experiments a row of vertical com- 
pressed air guns was positioned at right, angles 
to the direction of propagation of waves and the 
following variables were changed: 


Diameter ve oo Gy 
Distance between guns th 
Depth of gun below surface Co 
Frequency of bubbles aed 


The criterion used to judge the effectiveness of 
the arrangement was the ratio h,/h, of the heights 
of the waves after and before the breakwater. 
After scaling the first derivatives of z = h,/ho 
with respect to a, b, c and n were found to 
be proportional to the numbers —1-0, + 2:1, 
—3-2, 0-0, respectively. The original variables 
were changed by amounts proportional to 
the above numbers and a further experiment 
carried out. This showed a decrease of 12 per 
cent in z so the step length in this direction 
was doubled and a further experiment carried 
out at the new point. This led to a very small 
change in z, and it has been decided to carry 
out a further local survey. When very few 
results are available it usually pays to give careful 
attention to interaction effects and the proper 
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choice of axes and scaling factors, The paper 
by Box? gives a discussion of such matters. 
When more experimental information has been 
obtained it may be possible to normalize some 
of the classical expressions of wave theory and 
construct a mathematical model of the process. 
Then the automatic computer optimization can 
be used to predict the region for investigations. 


PLANT MARGINS 


In any engineering design it is necessary to 
include certain margins to ensure that the desired 
performance is likely to be obtained despite 
inaccuracies that may be inherent in the basic 
data. In*‘a complex plant such as a nuclear 
power station where the items are closely inter- 
linked, the problem of the form of the margins 
and where they are placed needs careful 
consideration. The optimizing routine just 
described may be applied directly to this investi- 
gation, since for a given type of design it is 
possible to compare one optimum arrangement 
with another. The restriction to one type of 
design should be noted: what is being considered 
here is the effect on the optimum point of making 
changes in the values of some of the input data 
such as efficiencies and strengths. The more 
general problem of comparing different designs 
would obviously involve having separate pro- 
grammes to carry out the performance and 
costing calculations for each although the same 
optimizing routine would be used in each case. 

An interesting use of the above approach is in 
assigning a financial value to the accuracy to 
which certain quantities are known. This may 
be useful in apportioning one’s research effort, 
as in a complex plant it is very easy for ideas 
of accuracy to get out of proportion and for a 
great deal of time, effort and money to be 
expended in determining values with quite 
unwarranted precision. The value of a piece of 
information to the designer depends very much 
on the stare of the design when the information 
is received. In general it can be said that 
changes made at an early stage in the design 
when very little is frozen, affect only the variable 
portion of the total cost, and that an ever 
increasing proportion of this cost is involved as 
changes are made at later stages until no further 
design alterations are permissible. 

The authors are carrying out the above 
exercise for a particular design of nuclear power 
station in which there are 10 free variables. 
It is hoped to make this work the basis of a 
subsequent paper and only the briefest indications 
of the study can be given here. One of the most 
important parameters in nuclear power station 
design is the neutron flux averaging factor, «. 
This factor relates the output of the station to 
that of the reactor channel where limiting con- 
ditions are reached. The question arises: what 
is the significance of this factor, «, and how 
important is it to increase the accuracy with 
which it is known? 

The question is answered by taking a range of 
values of « as input data and re-optimizing in 
each case. If all the 10 design variables are 
free to be altered, the results give the importance 
of knowing the factor « to various degrees of 
accuracy at the earliest stages of the design. 
The effects at later stages in the design are found 
by fixing those of the 10 variables as may be 
appropriate. At present it is felt that the flux 
averaging factor is known to within about 
5 per cent. When all the variables are free and 
it is possible to re-optimize completely it is 
found that a 5 per cent change in averaging 
factor is worth about £1-4 x 10° in initial 
capital cost for a station of 550 MW electrical 
output. However, a 5 per cent error in 4, 
discovered once the plant is built (all variables 
fixed) could be worth £4-9 x 10°. 
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Research Techniques 


1S eeteianrg Atomic Energy Research Establish- 
ment recently revealed the other side of the 
fence to the Press. A. large amount of the 
research and development work conducted 
there was shown justifying the £15 million 
operating budget. Within the past ten years the 
number of personnel employed has increased 
from 600 to 6,000, but no further expansion 
is intended at present. During this ten year 
period there have been several surgical opera- 
tions, carving off three other establishments, and 
a major reorganization of the isotope group. 
The main task is to provide firm scientific and 
technical foundations for the future development, 
design and production work of the Authority. 


Major Changes in the Past Five Years 


Since 1956 there have been major changes in 
programmes and organizations in the Authority, 
and the more important are listed below: 

1957—Construction began on the new major 
research establishment for the research group at 
Winfrith, Heath, Dorset. 

The formation of the National Institute for 
Research in Nuclear Science was announced in 
March and it was decided to set up the Ruther- 
ford High Energy Laboratory at Harwell. 

1958—The rapid expansion of the work on 
controlled thermonuclear fusion resulted in 
the formation of a special division being 
formed from the General Physics Division. 
During this year ZETA came into operation. 
The Accelerator Division was also formed during 
this year, again branching off from the General 
Physics Division. 

1959—The responsibility for producing and 
marketing radioisotopes transferred in March 
from Harwell to the Radiochemical Centre at 
Amersham. The Isotope Research Division 
transferred to the Wantage Research Laboratory 
with its responsibilities for developing the applica- 
tions of radioisotopes and the use of massive 
sources of radiation in industry. 

1959-60—Transfer of staff including the 
majority of the Reactor Division to Winfrith to 
continue research, including assessment studies, 
on reactor systems. 

1960—In May the Research Reactors Division 
was formed at Harwell which is responsible for 
the Establishment’s research reactors and the 
design of experimental and auxiliary apparatus 
to go with them, and for research into possible 
new research reactors. In September the Solid 
States Physics Division was formed, and in 


October the Culham Laboratory was set up as 
an establishment of the research group. 

1961—In January the Accelerator Division was 
transferred to the National Institute; and the 
Atomic Energy Establishment, Winfrith, trans- 
ferred from the Research Group to the newly 
formed Reactor Group. 


Particle Detection 


Solid state charged particle detectors of semi- 
conducting materials have been the subject of 
intensive research during the past few years and 
are one of the most recent developments in 
detection methods. The detectors are an im- 
provement on the earlier crystal counters using 
materials such as diamond and zinc sulphide. 

The operation of the detectors may be briefly 
summarized by referring to Fig. 1, which shows 
the energy levels in a semi-conductor. Conduc- 
tion is generally by two modes: 

1. Electrons with enough thermal energy can 
jump to the conduction band across the gap in 
which there are no permitted electron levels, 
leaving a hole in the filled band. These can 
= both conduct by moving under an applied 

eld. 

2. In the n-type material illustrated, donor 
impurities have levels near the conduction band, 
and donated electrons give conduction. A 
nuclear particle entering the crystal produces 
electrons and holes by ionization and in order 
to collect these charges efficiently a high field 
must exist. So that minimum background 
current flows the number of thermal electrons 
must be kept low, and in germanium, which has 
a low band gap, cooling to liquid air tempera- 
tures is required. The usual way of producing 
a high collecting field is by an n-p barrier which 
exists at the interface between regions where the 
majority of carriers are electrons and holes 
respectively. 

An alternative method of producing a junction 
is by diffusing a doping material as phosphorus 
(n-type) into the surface of a p-type semiconduc- 
tor. The barrier is formed in the region of the 
interface, and the interface oxide plays no direct 
part. 

Several variations are possible. For example, 
although the detectors are normally insensitive 
to neutrons a useful neutron detector can be 
prepared by mounting a thin plastic foil in front 
of the counter. Neutrons collide with the 
hydrogen nuclei (protons) in the foil and these 
recoil into the silicon counter, where they are 


Fig. 2 General Scheme in the development of plutonium for a reactor fuel. 
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Fig. 1 Energy levels’ 2 n-type semiconductor, 
detected, in the usual way. This simple device 
fills the gap in the range of present neutron flux 
instruments in the 2 to 6MeV. Another 
variation is a multiple counter of many separate 
strips of gold evaporated on to one crystal of 
silicon. ; 


Future Nuclear Fuels 

The selected aspects of metallurgical research 
in future reactor fuel technology, and chemistry 
research related to the development of plu- 
tonium ceramic fuels are shown diagrammati- 
cally in Fig. 2 for the plutonium fuel cycle 
programme. 


Fast Neutron Time of Flight 

Isis (Intense Bunched Ion Source), named 
after the Egyptian god of wisdom, is the first 
machine specially designed for the measurement 
of neutron velocities by bombarding targets with 
the beam from a Van de Graaff type of accelerator. 
Very short bursts are produced to give high 
precision in timing and a very high intensity is 
achieved, a factor of twenty higher than any 
machine, permitting longer flight paths. 

Isis, which was built by the High Voltage 
Engineering Corporation, Massachusetts, is just 
being commissioned. It consists basically of a 
3 MeV horizontal Van de Graaff accelerator 
which delivers bursts of protons or deuterons 
of intensity 1 ma, with a duration of 10 nano- 
second (1 nano-sec equals a thousand millionth 
of a second) and spacing 1 micro-second. The 
particles are then bent through 90° by a large 
aperture magnet after being swept sideways by 
a varying electric field. The latter is timed so 
that the leading particles of the bunch follow 
a long path in the magnet while the later particles 
follow shorter paths, so that all the particles 
arrive at the target together. In practice, the 
pulse is compressed to a duration of 1 nano- 
second, its intensity rising to 10ma. Using a 
variety of nuclear reactions this machine can 
produce mono-energetic neutrons at energies 
of from 30 keV up to 6 MeV and from 14 MeV 
to 20 MeV. 


Accuracy of Timing 

An important feature is the electronic timing, 
which has been developed at AERE. It makes 
use of a time expanding circuit which multiplies 
time intervals by 250. The expanded time 
intervals are measured against an oscillator 
clock and the times recorded on magnetic tape 
to an accuracy of 4 nano-second. In a typical 
experiment an energy resolution of better than 
1 per cent is expected. 


Experimental Range 

The most important type of measurement 
that will be made is a study of neutron inelastic 
scattering. Neutrons of a well defined energy 
are produced by Isis and scattered from a small 
sample. Some may lose large amounts of energy 
which will reappear as y-radiation. The energy 
and angular distributions of the scattered neu- 
trons and y-rays will be measured. Information 
will be obtained on the fundamental processes 
of inelastic neutron interaction with nuclei. 
The machine will also be used for nuclear 
spectroscopy of the heavier elements and a study 
will be made of reaction mechanisms and nuclear 
spectroscopy among light nuclei using the 
reactions (d,n) and (He’*,n). 











British Trade Fair in Moscow 
concentrated on engineering skill, 
on the advances made in machine tools 
and manufacturing plants, on what the 
United Kingdom’s industry could do for 
the Soviet Union. Only through the 
skilfully presented consumer side, the 
furniture, the wallpapers and _ the 
Jaguar car, could the visiting Russian 
get a glimpse of what life in Britain 
might be like. 

The orientation of the Soviet Fair at 
Earls Court from 7 to 29 July is entirely 
different. Sponsored jointly by the 
British Chambers of Commerce and by 
the All-Union Chamber of Commerce 
of the USSR, as was the British show in 
Moscow, the Russian exhibition is 
devoting its largest section to the arts 
and to portraying cultural life.in the 
Soviet Union. The activities of the 
Soviet theatre, cinema and circus are all 
lavishly illustrated. More than 2,500 
books, and stamps, musical instruments, 
pictures and sculptures have all been 
brought over. 

But the successes of Soviet engineering 
and science are represented equally 
effectively. Full size models of three 
sputniks, a space rocket and of instru- 
ments in use in cosmic research are all 
there. For more terrestrial travel, 
though equally far removed from the 
practical experience of the British 
traveller, are the Soviet hydrofoil river 
boats. These operate on submerged 
wings, lifting from the water as higher 
speeds are reached. Two of the boats, 
of which models are being shown, are 
capable of speeds of up to 75 mph. 

The essential question that the Fairs 
in the two capitals pose is the simple 
one: ** Will greater trade be promoted ?”” 

Back in January the Prime Minister, 
Mr. Harold Macmillan, said in the 
House of Commons: “The British 
Trade Fair in Moscow is directed to- 
wards the promotion of our exports, 
and I am confident that it will also 
enhance British prestige by demon- 
strating the range and skill of British 
industry.”’ 


Sales Enthusiasm 


The Soviet leaders have made it very 
clear that they would like to sell an 
increasing volume of goods to Britain, 
both raw materials and manufactured 
products and machines. For the 
moment oil is something of a stumbling 
block. Were the British Government to 
agree to the purchase from Russia of 
even the equivalent of one day’s oil 
demand in the UK it would make a 
substantial difference to the money 
available in Moscow for the purchase of 
manufactured British goods. 

Over-simple Government remarks to 
the effect that we have a surplus of our 
own oil are hardly likely to make a good 
impression on the Russians who are, 
from their history, not happily disposed 
to what presumably are references to 
Middle East oil as “ ours.’ 

Whether or not we import Soviet oil 
as the need to improve our unsuccessful 
export effort grows, the value of trade 
between the two countries has grown, 
at least proportionately in the last three 
years. British exports to the USSR 
increased between 1958 and 1960 from 
£23-7 million to £37-1 million and 
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Any Advance on One Per Cent? 








The Bratsk hydro-electric station in Siberia—to have a capacity of 4:5 Million k W. 


re-exports, although they declined from 
£28-3 million to £16-1 million, did not 
completely cancel out the improvement. 

While the results of the British Fair 
in Moscow will not, in the main, be 
apparent for several months, it is clear 
from recent figures that Anglo-Soviet 








trade is this year picking up relatively 
swiftly. The conditions that shape the 
pattern of its development are by now 
fairly well known. 

The Soviet policy is that equipment 
which adds to their industrial capacity 
may be imported, either because the 
machines or plant are something they 
do not propose to produce themselves 
or because it embodies technical 
advances. Raw materials of which they 
are not currently producing all that is 
required also receive import sanction. 

These policies are seen working out in 
the developing trade pattern of the 
first five months of this year. Board of 
Trade figures show that, overall, British 
imports from the USSR in the first five 
months were worth £25,562,129. British 
exports reached £19,920,431 and re- 
exports £12,302.865. These figures 
compare with £18-6 million (imports) in 
the same period of last year, £17-°5 
million (exports) and £3-4 million 
(re-exports). 

The apparent surplus that these 
figures seem to leave with the Soviet 
trading authorities is more than wiped 
out by purchases of Commonwealth 
raw materials for sterling. Hence the 
insistence on selling more in order to 
buy more. 

Well ahead of the field in its export 
success in the USSR is the British textile 
machinery industry. Last year textile 
machinery worth £6,539,569 was sold 
in Russia. By the end of the first five 
months of this year the total sold in 
1961 has reached £4,450,598—not far 
short of twice the annual rate. 

Difficulties in production of a tem- 
porary nature are liable to let an enter- 
prising firm into a useful contract, 
though not necessarily ensuring repeat 
orders. The pipe manufacturing con- 
cerns are an example of this. In the 
first five months of last year iron and 
steel pipes worth £1,996,182 were 
exported to the USSR, leading to an 
eventual total for the year of £3,607,634. 
The January to the end of May period 
this year has so far seen the export of 
pipes fall to £1,142,011 and in May 
the monthly rate was not quite two- 


thirds of what it had been twelve months 
earlier. 

That the Soviet machine tool in- 
dustry has produced some outstanding 
machines is not in dispute. At the 
same time there are gaps in their 
production and advances in our own 
equipment that are leading to a rising 
sale of British machine tools to Soviet 
industry. 


Machine Tool Exports to the USSR 


£ 
1960 375,630 
May 1960 43,849 
May 1961 63,047 
First five months 1960 198,651 
First five months 1961 466,384 


This is a useful advance but it falls 
short of the machine tool export to 
Sweden in the same five months— 
£513,000, or to the United States— 
£556,000, and certainly to Japan— 
£714,000. It is, of course, less than a 
quarter of the more than £2 million each 
figures for India and Australia. 

The amount that Soviet trade contri- 
butes to British export and import is 
inclined to be a good deal less than is 
sometimes realised. Over the first four 
months of this year British exports to the 


i 





USSR equalled one per cent of our over- 
all exports. This is not to say that the 
effort is not worth it. The individual 
contracts the Soviet trading authorities 
have to place are often worth while 
prizes, and there are many Roumanian, 
Hungarian, East German and Chinese 
industrial executives on tour in the 
USSR who may react with interest to 
praise from a satisfied customer. 

These are some of the things most 
worth seeing, at Earls Court. 

Self-adjusting automatic systems, opti- 
mum performance and “ self-teaching ”’ 
governing systems, automatic design 
control instruments for optimum gov- 
erning systems, industrial telemechanics 
systems and remote control systems for 
building cranes. 

A varied collection of instruments 
and installations for radioactive isotope 
applications and for research with 
atomic reactors are imaginatively shown. 

Another working model, one of the 
show pieces of the whole exhibition, is 
of the Bratsk hydroelectric station, now 
approaching completion on the Angara 
river in Siberia. At completion it will 
be the largest in the world, though 
successors to that title are even now 
being built in Siberia. 


United Kingdom Trade with the USSR 





United Kingdom imports (c.i.f.) 
United Kingdom exports (f.0.b.) 
United Kingdom re-exports .. 


Commodity Pattern—Main Items: 
Exports (f.0.b.) 
Textile machinery 
Machine tools si 
Other machinery (non-electric) : 
Copper wire = 
Woollen and worsted woven fabrics 


Chemicals ae plastic materials) 
Iron and steel 


Re-exports: 
Rubber 


Imports (c.i.f.): 


Timber and plywood 

Raw cotton (except linters) 

Furs and skins (except rabbit) 
Silver, platinum, jewellery 
Wood pulp.. 

Mineral fuels and lubricants 

Pig iron 

Other iron and steel ‘ 
Aluminium and aluminium alloys 
Zinc or spelter, iron wrought 
Salmon and crab, canned 
Manganese ore 7 

Flax (except tow and waste) ° 
Cereals (wheat, barley, maize and oats) 








Man-made fibre yarns and woven fabrics 


Electric machinery, : apparatus and appliances. : 


£ million 
1958 1959 1960 
59-5 63-0 74-9 
23-7 27-4 37-1 
28:3 74 16-1 
1-1 2:6 6°5 
0-1 0-1 0-4 
2-5 8-0 11-5 
10-3 — — 
0-4 0-2 0-2 
0 0-2 0-3 
1-2 2-9 6-0 
1-4 3-9 6-0 
0-6 i-3 1-4 
28:1 6°5 15-9 
23-2 26-5 32-1 
0-6 2-4 2:3 
7:3 9-5 11-4 
1-2 1-2 0-7 
2:4 2-6 3-6 
0-7 1:0 0-9 
3-0 1-1 0-2 
0-2 0-6 0-5 
2-0 2:6 0-6 
1-1 1-5 1-7 
1-5 1-1 2-0 
2:5 1-7 2:0 
0-7 0-8 1-8 
2:3 3-3 5-2 
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Uses of Multiport 


High strength multiport alu- 
minium extrusions have found 
several real uses in heat ex- 
changer plates. This article is 
based on such applications 
developed by High Duty Alloys. 


Hs Duty ALLoys say one of the most reward- 
ing developments of extruded aluminium 
sections is that of multiport hollow sections 
produced by bridge mandrel techniques. While 
production of such sections in pure aluminium 
presented no great difficulty, they add, it was not 
easy to do this in stronger heat treatable alloys. 

However, this company are now geared up to 
making such extrusions in Hiduminium 44 
(HV30) for optimum strength and corrosion 
resistance, also in Hiduminium 42 (HV19), 
and Hiduminium 46 (HV9). 

The following examples where multiport 
aluminium extrusions have been put to use are 
arranged roughly in chronological order. 

Note that it is not necessarily the largest 
sections which are the most difficult to extrude. 
Such details as outer end profiles, inner wall 
thicknesses and corner radii all have an effect 
on the perfection of the extrusion and its efficiency 
in heat exchange. The design of sections and the 
agreed tolerances also determine the cost for 
large runs because wear of the complex dies is a 
fundamental part of the cost. 

High Duty Alloys Limited, Slough, Bucks. 


Aircraft Carrier 
Flight Deck Cooling 


This section was HDA’s original wide multi- 
port section. It was produced in Hiduminium 
44WP (HV30WP) for fabrication by welding into 
cooled flight deck panels, in sizes up to 30ft 
by 6ft. The coolant used was generally salt 
water. 

A number of sand cast fittings and holding 
down. points in Hiduminium 40 (LM8WP) 
were welded into panels and each assembly was 
required to withstand a test pressure of 3001b 
per sq. in. 


Cooling for Electronic Equipment 


The next sections were made for Lancashire 
Dynamo Electronic Products. The larger is in 
Hiduminium 42 (HV19) and the smaller in 
Hiduminium 44 (HV30). Both were used in the 
fully heat treated condition in single widths and 
varying lengths for cooling banks of electronic 
equipment. 

In these applications air is a satisfactory 
cooling medium and the larger section illustrates 
that the internal surface area can be increased 
readily if desired. 


2a. Cooling for Electronic Equipment 


1. Flight Deck Cooling 
| 
| 4. Double Contact Freezer Plates 


Scale |: 4 





(361 8) 


2b. Cooling for Electronic Equipment 


Sa. Vertical Plate Freezers, J & E. Hall 





Plate and Frame Heat Exchangers 


A heavy 5 port section in Hiduminium 44WP 
(HV30WP) has been used by Blairs in the 
fabrication of the large plate shown above. 


Heater Platens and Moulds 


In the rubber industry, such sections are being 
used in the manufacture of curing moulds for 
foam rubber components. Sections of this type 
also find application in the plastics industry as 
heated platens and similar components where 
they offer flexibility in design, say HDA. 

Plates fabricated from multiport extrusions 
can have less weight and better heat transfer 
properties, add HDA, than early heated platens 
produced by machining from solid plate or intri- 
cate castings. 


Double Contact Freezer Plates 


The section for the G. Williams Engineering 
double contact freezer plates was made by HDA 
in Hiduminium 44WP (HV30WP); later, large 
scale commercial extrusion of the section was 
undertaken in HV9WP largely by Alcan Indus- 
tries in addition to HDA. 

Plates of this type are made in various sizes 


3. Plate & Frame Heat Exchangers 


5b. Vertical Plate Freezers, L. Sterne & Company 
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Aluminium Extrusions 


up to 8 ft by 4 ft by welding together the requisite 
number of multiport extrusions with suitable 


end closures. The refrigerant may be either 
ammonia or one of the Freon gases. 


Vertical Plate Freezers 


An important application for quick freezing 
installations is on board trawlers where the 
plates are arranged vertically. Using normal 
refrigerants to operate at temperatures in the 
region of — 40° F, these rapid freezers produce 
blocks of whole gutted fish about 4 in thick for 
storage. The greatly increased storage time 
which results from such treatment enables traw- 
lers to land fresher catches while operating at 
very much greater ranges. 

The first of the sections in Hiduminium 44WP 
was produced for J. and E. Hall for fabrication 
of plates in their Torry-Hall freezers and the 
second section for L. Sterne and Company for 
similar application. 

The first commercial installation of the Torry- 
Hall freezers is in the new British stern trawler 
Lord Nelson, to be operated by the Lord Line 
of Hull. 

The illustration below shows how one of the 
J. and E. Hall plates is made. 
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Clean Grease 


A grease has been developed by Miniature 
Precision Bearings, an American firm, which 
has a very low dirt level. It was made to meet 
the requirements for lubricating their own 
miniature instrument bearings. ? 

Called Minapure, the material is claimed to 
be 400 times cleaner than the best previously 
available greases meeting the highest specifica- 
tion. This specification permits the presence of 
10,000 particles of foreign matter ten microns 
or above per c.c. Just one such particle is 
said to be big enough to ruin the performance 
of a precision bearing. 

The makers say that under testing methods 
outlined by military specifications, no dirt 
particles or contaminants can be found in 
Minapure. No foreign matter can be seen 
in the grease under 500-power magnification. 
In fact the company had to evolve special dirt 
counting techniques. 

Miniature Precision Bearings, Inc., Precision Park, 
Keene, New Hampshire, USA. 


Porous Plastic Filters 
in Uranium Processing 


The material made under the name of Vyon by 
Porous Plastics is being used in the form of filter 
candles to protect pump valve packs and other 
equipment in liquid chemical feed lines. This 
is happening in the plant at Windscale where 
irradiated uranium fuel elements from nuclear 
power stations are processed. 

Vyon is made from high density polyethylene 





of the Ziegler type and is claimed by the makers 
to be easily machined and fabricated. For 
these particular candles the tube body is made 
and the join effected by butt welding. The 
flanges and caps are then welded on to opposite 
ends of the tube. 

The permeable candles in use at Windscale 
vary in length from 6 to 18 in and in diameter 
from 1# to 5 in. 

Porous Plastics Limited, Dagenham Dock, Essex. 


Submerged Acid Pumps 
in Titanium 


A submerged centrifugal pump made from 
titanium by Appleton and Howard has now 
been in operation for about 7,000 hours at 
1,440 rpm in 99-8 per cent nitric acid. ICI Nobel 
Division, in whose plant it is installed, say there 
is no noticeable vibration, which indicates at 
least that the bearings are operating smoothly. 
Three more similar pumps have since gone into 
operation to replace those previously made in 
18Cr-8Ni-Nb-stainless steel. 

The submerged length of the first pump was 
8ft 9in so that centre steady bearings were 
considered essential. Following the success 
the pump makers had had with pure ptfe in 
bearings for handling hydrogen fluoride for the 
UKABA, they tried this material. But it needed 


modifying to improve workable bearing loads. 
They found that ptfe loaded with molybdenum 
disulphide swelled in nitric acid of the above 
Strength but that ptfe loaded with stainless steel 
powder was satisfactory. This was used in the 
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pump. In subsequent pumps they are prepared 
to fit ptfe bearings loaded with ceramic powder, 
stainless steel, nickel, glass, carbon or titanium 
depending on the chemical being pumped. 

For this first pump and subsequent ones, the 
makers have departed slightly from traditional 
shape, say ICI. Instead of relying on a cast iron 
casing to provide strength to a titanium lining, 
they use a slightly heavier gauge titanium and 
apply stiffening ribs. ICI comment that main- 
tenance welding of titanium is readily undertaken 
by works personnel. 

Gush pumps, as they are called, are now 
being offered with heads from 10 to 150 ft and 
capacities from 2 to 100 galls per min. All 
wetted parts are in solid titanium and packed 
glands or Crane type 10 mechanical seals are 
available in all units. Ptfe washers are fitted 
between the tail end nut and impeller, also 
between the shaft sleeve and impeller so as to 
protect the high tensile steel shaft core. 

Appleton and Howard Limited, St. Helens, Lancs. 
Imperial Chemical Industries Limited, Millbank, 
London SWI, 


Inflatable Frameworks 
in Pvc-Covered Fabric 


BTR Industries have developed a hose material 
which they call Plastidry for inflating into frame- 
works. An example of its use was shown at the 
International Plastics Exhibition where four 
lengths of 4in bore and 24ft span tubing 
supported the roof of the company’s stand. The 
pete in this instance was made from pve-proofed 
nylon. 


; 





The structures are claimed by BTR to be 
suitable for use in any climate and to be extremely 
rugged and easily erected. Either a portable air 
cylinder, a manual or power operated com- 
pressor or a small foot pump is said to suffice for 
inflation. It is said that the pvc-covered nylon 
or Terylene fabric used for the tubing will 
maintain working pressure for a period of 
12 months or more without attention. 

BTR Industries Limited, Herga House, Vincent 
Square, London SWI. 


High Temperature 
Masking Tape 


Paynes Jiffytape have developed a masking 
tape which, is made from PJL release coated 
paper masking tape (number 577) superimposed 
on polyester silicone tape. It has been used in 
operations involving four stovings each of one 
hour at 200°C. Paynes Jiffytape say that 
following this it could be removed with ease, 
leaving absolutely no trace of adhesive residue. 
Paynes Jiffytape Limited, 1-6 Speedy Place, 
Cromer Street, London WCI1, 


Metallized 
Self-Adhesive Tape 


A mirror-like surface has been produced on 
pressure sensitive tape in the Sellotape range by 
coating polyester film with a deposit of alu- 
minium. It is sold under the name Metallised 
Polyester Tape. 

This does not appear a long term alternative 
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to decorative plating but for such items as exhibi- 
tion stand displays it could be quite a serviceable 
substitute for chromium plating. The company 
think it could be used on lighting fixtures and 
appliances; they comment that it will withstand 
exposure out of doors for six months or more 
even in the most adverse weather’ conditions. 
The tape is available in 72 yard rolls in widths 
from } to 2 in. 

Gordon and Gotch (Sellotape) Limited, 8-10 Paul 
Street, London EC2. 


Aluminium Cladding 
for Steel Chimneys 


A firm of steeplejacks and engineers, F. E. 
Beaumont, has clad 180 steel chimney stacks with 
aluminium sheet since May, 1959. The lower 
heat losses which result from this would be 
expected to alleviate acidic fume corrosion 
especially under conditions of condensation. 
British Aluminium, who have supplied alu- 





minium to F. E. Beaumont, also point out that 
the lower temperature drop leads to increased 
smoke velocity from the stack so that the fumes 
are carried higher into the atmosphere. 

The chimneys shown here are at the boiler 
house of Vauxhall Motors at Luton. Five of the 
stacks are 60ft high by Sft diameter. The 
sixth in the foreground is 80 ft high and 5 ft in 
diameter. They are clad in BA60 sheet (NS3 to 
BS 1470:1955) with flange covers roll formed in 
super purity aluminium. 

F. E. Beaumont Limited, Rathgar Road, London 
SW. 

British Aluminium Company Limited, Norfolk 
House, St. James’s Square, London SWI]. 


Standard for Piping 
in Petroleum Industry 


British Standards Institution have published a 
standard for piping in the petroleum industry 
which is said to have resulted from 11 years’ 
research and discussion. The committee respon- 
sible for BS 3351:1961 have drawn liberally 
upon data and information made available 
through. BSI liaison with certain American 
Standards Association sectional committees. 
In consequence, say BSI, the specification rep- 
resents, in terms of British materials and manu- 
facturing processes, standards of design and 
construction basically similar to those laid down 
in the American Standard Code for Pressure 
Piping ASA B31.3 “* Petroleum Refinery Piping.” 
BS 3351:1961 “Piping Systems for the Petroleum 
Industry”’ is obtainable from British Standards 
Institution, 2 Park Street, London W1. Price 30s. 
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Merit Rating in a Medium Size Company 


Merit rating is sometimes 
criticized as unscientific and 
subjective compared with in- 
centive schemes based on 
work measurement. One firm, 
already experienced in work 
measurement, has evolved a 
merit rating system which in 
their particular circumstances 
has proved successful. 


T= main argument against merit rating is that 

it rates the man, and not the job. Its 
relationship to work carried out is imprecise, so 
the argument runs, and cannot provide manage- 
ment with standard times or be a direct incentive 
to operators. T.H.and J. Daniels Ltd. are aware 
of this argument, and appear to have met it in 
the merit rating scheme devised for their works. 

Employing about 600 people, Daniels make 
plastic moulding presses and injection moulding 
machines, fabricated pressure vessels, dust 
collecting and centrifugal equipment, and tree 
felling saws, in batch sizes varying from 1 to 250. 
For many years, the company have practised 
work study, using a five man work study depart- 
ment which is experienced in both method 
study and work measurement. 

Early in 1957, however, it was decided that 
the application of work study incentives to the 
varied throughput of the whole works was too 
great a’ task for the department. This was 
primarily because the human factor in agreeing 
standard times for incentive purposes took up 
an uneconomic amount of the department’s 
time. It was decided to divorce work measure- 
ment from the bonus payments scheme so that 
negotiation on the shop floor could no longer 
delay the introduction of standard times and 
their use as a tool of management. 

A number of..alternative bonus payment 
schemes were considered but, because of the 
variety of product and batch size, merit rating 
was chosen as the most appropriate. Thus 
Daniels did not turn to merit rating through any 
lack of faith in work measurement, but because 
they wanted to make the latter technique a 
quicker and more effective management aid. 

As a first step, bonus earnings were “* frozen,” 
in April, 1957, at the average of the previous 
half year’s earnings. During the following few 
months the operators were able to get used to 
the idea of being time studied without prejudice 
to their earnings, and the works manager, Mr. 
H. C. Dyer, set about devising a system of merit 
rating suited to the company’s requirements. 


MECHANICS OF ASSESSMENT 


During this period, too, considerable attention 
was paid to the training of assessors and to the 
establishment of common values among them. 
This was important because differences—or 
apparent differences—in the subjective judgment 
of the assessors could have made the scheme 
suspect from the beginning. 

The scheme became operational in October 
of that year, and details of the factor index for 
assessments were fully explained. Each employee 
is assessed by his shop superintendent and by 
his foreman separately, according to the factor 
index, and then a shop floor representative, 
elected from each department on a rota basis, 
gives an opinion on these assessments. The 
works manager acts as umpire during this 
procedure but agreement on the relative assess- 
ments of employees is usually amicably close. 

After the first assessment, it was found that 
about twelve employees were appreciably worse 
off—that is, their wages dropped £20 or more per 
year but a large number were £50 or more better 
off. Those who were going to be worse off were 
guaranteed their previous earnings for one year, 
by extra half yearly payments, to give them time 
to adjust any commitments they might have. 





The assessment procedure is repeated every 
six months and new employees get a provisional 
assessment after their first six weeks. Where 
an employee’s rating is reduced, he is given a 
3 month period of grace in which to try to get 
back to his previous level. 

The basis of the scheme’s factor index is shown 
in the Table. There are four factors for both 
skilled and semi-skilled operators, and three for 
unskilled. The relative importance attached to 
each factor can be seen from the maximum 
points it carries. 

Individual factors are assessed quite indepen- 
dently of each other in order to prevent distortion 
of the overall rating and to make the assessment 
as objective as possible. This means that it is 
perfectly possible for an operator to merit a 
high rating on one factor but a low rating on 
another. For example, when assessing the per- 
formance of a skilled operator under factor one 
“craftsmanship and quality,” the assessor is 


TABLE 





Grade of employee | 
Factor 








No. 
Skilled Semi-skilled Unskilled 
(male and female) 
Craftsmanship Ability 
n - 1 


a and 

quality of work | quality of work 
40 Page 4 40 Page 8 | 
| 





Rate of output Rate of output | Rate of output 


N 








40 Page 5 Page 5 40 Page 5 
Versatility, Adaptability, Ability 

mobility and mobility and and 3 
initiative initiative adaptability | 

15 Page 6 15 Page 9 15 Page 10 | 
Discipline, Discipline, Discipline, 

dependability dependability dependability | 


and sense of and sense of 
responsibility responsibility | 
Page 7 20 Page7 

| 


and sense of 
responsibility 
20 Page 7 20 

















The factor index, showing the factors and the 
maximum points per factor. 


instructed to bear three points in mind: (a) the 
operator’s ability to turn out any job within his 
trade to the required standards of accuracy 
and finish (reject records provide an objective 
assessment of this point); (6) the amount of 
supervision necessary to maintain quality; and 
(c) the extent to which the operator possesses 
and shows pride in his craft and in the use of 
tools and equipment provided by the company. 

With these three considerations—and no 
others—in mind, the assessor decides which of 
the five groups defined in each factor table is 
most appropriate to the man being assessed. 
For example, the operator might be considered 
to meet the performance specification of the 
third or middle group—that is, he “‘ turns out a 
job to acceptable standards of accuracy and 
finish; requires only a reasonable amount of 
supervision; and has a reasonable pride in his 
craft.’ If the operator exactly meets the specifi- 
cation, he is awarded the mid value of the 
points range. Any deviation from the exact 
specification is met by awarding slightly higher 
or lower points within the range for the group. 

The assessor then judges the operator’s per- 
formance under the other factors shown in 
the Table, using the appropriate factor table for 
each. Again quoting the example of the skilled 
man, the second factor is “rate of output.” 
Here, the assessor must consider (a) the rate at 
which effective work is produced throughout 
the working day; and (b) the amount of super- 
vision necessary for this rate to be maintained. 
An interesting feature of the performance 
definitions in each group is that they are linked 
to a 60/80 work measurement scale. The work 
study engineer, used to effort rating elements 
of between 6 and 30 seconds duration, might be 
a little alarmed at the thought of rating an 





element lasting three months. This, however, is 
to confuse the different purposes of merit rating 
and work measurement. 

Factor 3, “ versatility, mobility, and initia- 
tive,’ must be assessed, the management instruct, 
with particular reference to (a) the different types 
of work with which a man is familiar and on 
which he has worked; (b) whether he is using his 
experience and ability to the general advantage 
of the company; (c) whether he is prepared to 
tackle new developments; and (d) whether he is 
versatile in his own trade. In introducing this 
factor, the company feel they are gaining an 
important advantage over the use of straight 
work measurement. 

With incentives based on standard times, the 
operator’s self-interest encourages him to special- 
ize in a particular job and avoid losing money 
either in waiting time or in becoming acquainted 
with another job. Where production is as 
varied as at the Daniels’ factories, on the other 
hand, it is in the firm’s interest for operators to 
be prepared to tackle a variety of jobs. By 
making “ versatility, mobility and initiative’ a 
virtue rewarded in the merit rating scales, the 
company find they have provided an incentive to 
versatility instead of to specialization. 

The operator’s relationship to the needs of a 
varied production programme is also considered 
under factor 4, “‘ discipline, dependability and 
sense of responsibility.”” Under this factor, the 
assessor takes into account adherence to verbal and 
published instructions, cooperation with fellow 
employees, safe operation of plant, willingness to 
work overtime in emergencies, avoidance of any 
form of waste, time keeping, and any time wasting. 
It might seem that this factor covers a wide range 
of necessarily subjective judgments, but the 
performance specifications given for each of the 
five groups are very explicit. In the case of time 
keeping, for example, it states categorically the 
permissible average lateness per week within 
each group. 

Merit rating procedure for semi-skilled and 
unskilled operators is the same basic process as 
that described above for skilled men though, 
necessarily, the factors are slightly different 
(illustrated by the Table). When the individual 
factor ratings have been agreed, they are totalled 
together and the operator’s merit payment rate 
for the following three months is then arrived 
at by reference to previously determined tables. 


CONCLUSIONS 


In this company’s experience, merit rating can 
promote teamwork, versatility and ability to 
work without supervision ina way which had not 
previously been possible with work measurement. 
Furthermore, it has been comparatively cheap to 
administer, involving half-yearly assessments only, 
and it has also succeeded in its aim of leaving 
work measurement free to serve management 
in other ways. 

Arguments against merit rating on grounds 
that it does not provide a true or direct incentive 
might have some substance, but stabilization of 
income does not seem to have been the dis- 
incentive that some critics would have prophesied. 
Perhaps the company’s ‘share of production 
plan ’’ (ENGNG., 4 March, 1960, p. 326) has been 
sufficient incentive on top of merit rating. 

Daniels have come to the conclusion that 
merit rating is one of the best incentive schemes 
for general and jobbing engineering if the ratings 
are undertaken conscientiously. Further, in 
order that there should be uniformity of assess- 
ment, not only between operator but also between 
departments, it is essential that the umpire—the 
works manager, in their case—should have a 
general knowledge of each individual operator. 
This latter qualification might mean that the 
system is limited to manufacturing units of not 
more than 500 to 700 employees. 

T. H. and J. Daniels Limited, Lightpill Iron 
Works, Stroud, Gloucestershire. 
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Adaptable Package 
Casing Unit 


A new casing unit is claimed to be capable of 
handling a variety of types and sizes of packages 
whether cartoned, or paper or film wrapped. 
It can pack positively-shaped packets into fibre- 
board and corrugated cases, or even into multi- 
wall bags, and is shown in the illustration. 

In operation, the packages enter the caser by 
the in-feed conveyor, are marshalled into the 
magazine by an accelerating unit, and are then 
made up into the necessary formation prior to 
ejection. As soon as the magazine is full, 
the packets are ejected into the case which is 
automatically lowered on to the despatch con- 
veyor. Empty cases are placed on the funnel by 
hand, but a safety device ensures that the contents 
of the magazine cannot be ejected before the 
case is in position. 

Construction of the main unit is simple, the 





The new adaptable packet and carton caser. 


principal components being air cylinders, plug-in 
electrical relays and standard micro switches. 
It is said that maintenance is necessary only 
infrequently arid an access window is fitted so 
that all working parts can be seen and serviced 
easily. A safety switch stops the mechanism if 
the window is opened during operation, and a 
further safety factor is the low voltage—S0 volts 
ac—on which the unit works. 

If worked at the recommended pressures, the 
air cylinders eliminate the possibility of breakage 
or damage since, in the event of a mis-feed or 
a damaged or badly wrapped package, thrust on 
the cylinders will be insufficient to damage either 
machine or, probably, package. 

Components are manufactured from hygienic 
materials, making the unit suitable for the 
pharmaceutical and food industries. Operating 
speeds must depend on the number of cartons 
and layers being handled but, in certain condi- 
tions, it is said that speeds of up to 400 packets 
per minute can be attained. 

H. W. Wallace and Company Limited, 172 St. 
James’s Road, Croydon, Surrey. 


More Cast Alloy 
Rods and Tubes 


Major plant extensions have doubled continuous 
casting capacity for rods, tubes and shapes at 
the Enfield Rolling Mills. A wider range of 
sizes and materials can now be held in stock and, 
it is stated, deliveries can be made at short 
notice from over 1,500 stock items. 

The continuous casting plant is similar to 
that developed by the American Smelting and 
Refining Company and, in fact, is operated 
under licence from that company. First, the 
constituents of the alloy to be melted are weighed 
Out into skips on wheeled bogies, and elevated 
to the top floor of the four-storey casting building 
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to be tipped into a 500 Ib-capacity Birlec-Detroit 
rocking arc furnace. When the melt is ready, 
the arc furnace is tipped hydraulically and the 
molten alloy transferred to the charging box 
of the continuous-casting furnace, which is lined 
with refractory and is heated by carbon resistors. 
An inert atmosphere of nitrogen is maintained 
in the furnace to prevent oxidation of the melt. 

The graphite die is in a water-cooled jacket 
at the base of a graphite crucible. A shut-off 
plug, operated from the casting floor below the 
furnace, controls the channel through which the 
molten metal flows to the die. 

With the furnace shut-off plug open, a starter 
bar is inserted in the underside of the die and 
drawn steadily down by the roll mechanism. on 
the casting floor. Speed of withdrawal through 
the cooled die is adjusted so that, by the time 
the metal reaches the outlet of the die, it is 
solid enough to support the mass of liquid metal 
above it, and casting continues as long as the 
cooled metal is withdrawn from the die at con- 
stant speed. 

A resin-bonded abrasive wheel cuts the newly 
cast bar or tube into lengths. The cutting off 
unit is clamped to the downward moving stock, 
and is counterpoised by a heavy weight or by 
hydraulical means and is aligned by rollers 
running on the faces of a vertical steel column 
of hexagonal cross-section. The cut length is 
received in a vertical tube which is pivoted for 
the cut length to be drawn out on to a hori- 
zontal roller-type table. After being inspected 
and checked dimensionally on this table, the 
tube or rod is straightened on a Farmer Norton 
machine and passed to stock or for dispatch. 

Die wear during a cast is negligible and the life 
of a die in continuous duty can exceed 100 hours 
but, since a new die is used each time a new 
size is cast; the average life is about six hours. 
The throughput of metal for each die is from 
100 to 800 lb per hour, and in the course of its 
lifetime the die may passs from 500 Ib to 15 tons 
of metal. Production of graphite dies is in a 
special machine shop which is fitted with a 
highly efficient dust-removal system and is sited 
next to the main casting building. 

Where a customer requires fully machined 
parts, another machine shop is able to produce 
finished bushes, bearings, washers, valve guides 
and similar items. In laying out the new plant, 
provision has been made for yet further expansion 
in the future, since there is every indication that 
demand for phosphor bronze and gunmetal 
rods and tubes will increase still further. 

Enfield Rolling Mills Limited, Brimsdown, Enfield, 
Middlesex. 


Orbital Welding 
for Tube Assemblies 


A new precision orbital welding method, as 
illustrated, effects a butt weld between a fully 
formed tube held in a fixed position and an end 
fitting positioned in correct relationship to it. 
The weld crown dimensions and penetration 
bead dimensions can be controlled to such 
accuracy and consistency that designers are able 
to integrate the weld bead into design schemes. 
The degree of concentricity of weld crown and 
penetration bead with the tube is extremely high. 

This method appears to solve one of the major 
problems in fabricating complex tube assemblies, 
namely, the bending to close limits and the 
subsequent welding of end fittings and other 
components. Brazing has usually been employed 
on these occasions but welding gives greater 
corrosion resistance and fatigue life and is able 
to withstand higher temperatures. In these 
difficult circumstances, the only type of welding 
possible has usually been manual welding, which 
tends to leave an uneven bead contour. 

Such a deposit usually creates much transverse 
stressing, is a focal point for stress patterns, and 
can prove to be a serious shortcoming in tubes 
subject to cyclic temperature, pulse temperature 
and high frequency vibration conditions. 

Automatic welding therefore seemed to be 





necessary but the fact that bending normally 





A close-up of the orbital welding head and the 
holding device for the tube and end fitting. 


takes place before welding prevents rotation of 
the workpiece under a fixed welding head. 
Hence the necessity for developing the new 
method using a torch to orbit the preformed tube 
assembly. It is likely that the nuclear power 
industry and all industries handling corrosive 
materials at high temperatures will benefit from 
this new welding fitting. 

Palmer Aero Products Limited, Herga House, 
Vincent Square, London, SW1. 


Boilermakers Turn 
to Welding 


Cochran and Company, manufacturers of vertical 
riveted boilers, have been changing their fabri- 
cation methods and are now using automatic 
electric welding. Savings in time and labour in 
the order of 40 per cent are now being made in 
producing all-welded boilers and pressure vessels. 

For plate preparation, they use an Oxyplane 
machine which, with propane as fuel gas, gives 
a double bevel and nose preparation to plates 
up to 40ft long, 10ft wide and 2in thick. 
The machine consists of two parallel tracks 
carrying three mobile cross beams. Two cutting 
heads on the motorized centre beam prepare the 
longitudinal edges of the plate, and the other 
edges are shaped by cutting heads carried on 
power operated tractors on the manually posi- 
tioned end beams. 

In the pressure vessel shop, plates, after being 
rolled, are welded with a BOC “ Ram-Type”’ 
automatic welding boom, as illustrated. The 
welding head is carried horizontally by a motor- 
ized boom—which has a welding length of 17 ft 
and a vertical lift of 16ft—and raised and 
lowered by a powered vertical lift. The vertical 
column swivels on a fixed base so that the boom 
can be rotated through 360°, and, using the 
Unionmelt submerged arc process, welding 
speeds of up to 60 in per minute are possible. 
The British Oxygen Company Limited, Bridge- 
water House, Cleveland Row, St. James’s, 
London SW1, 





The “‘Ram-Type”’ Automatic Welding Boom in 





action on a strake in the new pressure vessel shop. 








On the Shelf 


By Frank H. Smith 


yo have no idea the trouble I go to in 
compiling this column. Coming up in the 
train I read an item in the Telegraph about a 
library tearoom, claimed to be the first of its 
kind, to be opened at Sunderland Central. 
This rang several bells, and when I.got to the 
office I spent a long time wading back through 
On the Shelf to find (23 Oct. °59, p. 385) my 
footnote about Norwich’s new library to have 
easy chairs and coffee-making facilities. So 
which is first? Then I had to find the Telegraph 
item again so that I could quote correctly. It 
all takes time, my dear. Back again to the 
Telegraph to re-read an item about “ Library 
with a place for browsing,” with a sentence about 
the Robert St., Regents Park, new library which 
“has a browsing area alongside a court with 
shrubs and paving.” Over to the dictionary to 
make sure I am right about the definition of 
browsing. Interval for laughter and final 
conclusions that I prefer the tea after all. 

That delightful album of variety, Scientific 
Research in British Universities—1960-61 edition 
—is with us again from HMSO at £1 12s 6d. 
I expect that those who love us not, go through 
the volume with a magnifying glass and deduce 
much from such research programmes as Mr. 
G. Cullingford’s ‘‘ Motion Resistance of a Towed 
Wheel” at Nottingham, or Professor Thody’s 
*** Developmental Genetics of Antirrhinum, Droso- 
phila and the Mouse ” at Cambridge. The range 
of subjects covered is, of course, quite amazing, 
and people looking for fresh subjects for research 
must be discouraged by a glance at the 60-odd 
close-packed index pages ranging from ““Abdomen 
—decompression in labour” to “ Zoology, 
historical.” 

The Bell Telephone Laboratories of America 
have for long been one of the most information- 
minded institutions in the world. They have now 
put out a Press release about computer indexing 
by significant title words. This makes for terrific 
speed in indexing but one does wonder if authors 
will be tempted or persuaded to upnumber (to 
use the American system of portmanteaumating 
words) the significant words in their titles so 
that their report titles will look more like digested 
abstracts than ever. One also wonders when the 
index will be made so unwieldy by the number of 
significant words in it that it ceases to be of any 
practical help. Two photographs accompany 
the blurb. One is of a sample page of index, the 
effect of which was to make my bifocal lenses 
merge. The other is of the bloke in charge of 
this project, an old friend of mine named Bob 
Kennedy who will be over here for the Aslib 
Aero Group Conference at Cranfield, 13 July 
plus (for particulars, write Cyril Cleverdon, 
Librarian, College of Aeronautics, Cranfield, 
Bletchley. I’m giving a paper too). Bell, by the 
way (for further details), are at 463 West Street, 
New York 14, 

Am I justified in feeling slightly shocked at 
the tone of a loan request from a UKAEA 
“ branch ” which reads: “If there are any spares 
available ‘of the following report, could you 
kindly supply us with . .. copy/copies. Alterna- 
tively if there are no spares available could you 
please lend us a copy?” Has the library profession 
sunk so low that its material can be referred to 
as though it were a chunk or motor car or— 
worse—motor cycle? What is more, the 
“Reports Librarian” (Professor Parkinson 
forward) does not even pretend to sign the 
application, which is subscribed, in type, “ for 
Reports Librarian.” 

The 12 June Journal of Commerce; International 
Edition had a thumping great 20-page advertise- 
ment insert covering IBM activities. It was 


called The Information Explosion and I suspect 
that IBM has some spare copies if you are 
interested. Try IBM Corp., at 590 Madison 
Avenue, New York 22. 
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A Gap in Evolution 


The Evolution of Modern Industry. By F. R. J. 
Jervis. Harrap. (18s) 


The growth of modern industry is delineated 
clearly in this useful account, so far as it goes. 
It has been published as a textbook for certain 
professional examinations, including the Indus- 
trial Administration paper for the Institution of 
Mechanical Engineers. It is admirably clear on 
the mediaeval development of the structure of 
industry and handles clearly and succinctly 
the interaction of technical and economic 
matters in the evolution of modern industry. 
The author is himself a lecturer on commerce 
and industry at one of the colleges of technology. 

Looked upon as a highly literate survey of an 
economic history syllabus for certain examina- 
tions, it does well. The author advises the 
student to delve deeper than he can himself go 
in a rapid survey of the subject but there will 
be few who will take that excellent advice, and 
the book is certainly, within its own prescribed 
limits; an excellent job of summary and emphasis. 

If one goes further, however, it prompts 
certain misgivings—not with the book so much 
as with the general attitude to the subject. 
Books of this kind are the outcome of two sets of 
forces at work on author and student. There 
is the fashion in examinations at the time and 
the large mass of textbook material already in 
existence on the subject. It is the tendency 
today to steer a course through history from the 
medieval craft guilds and the breakdown of the 
feudal system, through the industrial revolution 
(1760 and all that) and on to Victorian economic 
development. By this time author and student 
are both exhausted and modern developments 
tend to get short shrift at the end, just for com- 
pleteness’ sake. It is much like works on 
evolution that tend to fade out for lack of pages 
and time somewhere at the stage of Peking Man. 
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The result is that the student very rarely grasps 
how we got from there to here; he knows only 
how we got from there to great-grandfather. 
This is a dangerous omission, for it can make 
the student who is not interested in history 
for its own sake dismiss the whole discipline 
as no more than an examination memory 
exercise about the past. 

Somewhere in the future the student, say of 
engineering, is going to run into such conflicts 
as the interaction of technical and economic 
problems, the strength and limitations of pro- 
fessional management, the conflict between 
committee procedure and individual initiative 
in industry and commerce, the conflict in business 
between the economists’ idea of mobility of 
labour (including salaried labour) and the 
management theorests’ concepts of efficiency 
based on harmonising group activities and 
(usually at least by implication) encouraging 
workers to stay on rather than to move on. 
These are the flesh and blood on the bone 
structure of modern industry and they all have 
their roots in the past. Their history and 
evolution has yet, however, to be written up fully 
for student and teacher. Dr. Jervis gets to the 
fringe of these matters—which is further than 
most. 

Until these modern problems are. written into 
students’ textbooks the technical student will be 
led off at a tangent. The economists, who are 
an articulate fraternity and who write most of 
the books about economic development—along 
with the historians—will tend to put the emphasis 
on structure of industry as related to market 
factors. This is entirely right for the economists. 
It is not altogether what the technical student 
wants, especially the engineer. It is up to 
engineers to fill the gap. 


G. E. TEwson 





Nuclear Neurosis 


The Birth of the Bomb. By RONALD W. CLARK. 
Phoenix House. (16s) 

The Atom Station. By HALLpoR LAXNESS. 
Methuen. (16s) 


Atomic jitters spread like disease. 

Those most seriously infected carry signs, 
join parades, make hysterical speeches, and bay 
like dogs at the moon. The less fearful read 
furtively behind the headlines, conjure up horrific 
visions and try to bolster their faltering courage 
against the fearful demands that might be 
required of it. 

Those without fear? They lie. 

And then there are the books. 

The Birth of the Bomb, by Ronald W. Clark, 
is a factual account of the process by which The 
Weapon was acquired. The brains, bluster, 
intrigue and double-cross that finally dropped a 
device on to Hiroshima. Mr. Clark starts it 
with the Nazi persecution of the Jews, a persecu- 
tion which was to rebound against Germany— 

“* . . with such disastrous results. The reason 
is a textbook example of the perils of intolerance. 
For the world’s leading physicist of the 1930’s 
was also the world’s most famous Jew, Albert 
Einstein. And, as if this were not enough to 
prick the exponents of Aryanism into anger, 
he had risen to fame on a theory so abstruse 
that it could be easily understood by only a small 
handful of men. The result was that during the 
1930’s there grew up in Germany a school of 
pro-Nazi scientists who struggled for the accept- 
ance of ‘ German physics ’ as opposed to ‘Jewish 
physics,’ the demonstration of an arrogant 
yet pitiable faith that discovery of the laws of 
nature depended on race rather than reason.” 

Most of those dispossessed brains came to 
Britain. 

In collaboration with British scientists, know- 





ledge of nuclear fission grew and the feasibility of 





the chain reaction was established. Britain 
was now at the fore of the world in the race to 
harness the power of the atom. 

Then, quietly and quickly, the United States 
took over the work already achieved, availed 
themselves of those minds which could further 
the research, and, voila, became the first 
and exclusive possessor of The Bomb. The 
shrewd manoeuvring by which this take-over was 
accomplished is never made clear. Obviously, 
information is scarce and hard to come by today. 
Franklin Roosevelt is dead. And Winston 
Churchill no doubt wishes to forget all about that 
conference in Quebec during which the atomic 
agreement between the two countries was signed. 
However it was accomplished, it is clear that 
Churchill was outfoxed, a true rarity. 

In any case, both parties endorsed the docu- 
ment that ended British work on the project, 
permitted the Americans to erect a wall of 
secrecy against their transatlantic ally, and gave 
them the temporary “ exclusive’ to this awful 
power, an advantage they have exploited to the 
fullest. 

There is an unspoken theme running through- 
out this work, a theme of brilliant imagination and 
research, yet of unmitigated lack of foresight 
and of political stupidity on the parts of the 
scientists; and a counter-theme of the dull 
ignorance, during the early stages, of the politi- 
cians and, later, of their ferret-like craft. 

And, in these days of the nuclear neurosis, 
these are themes to be pondered. So long as 
men of science remain politically unaware, the 
men of politics can continue to rely on their 
unwitting cvoperation to ensure that science will 
ever sezve the ends of expediency and not 
morality and truth. 

Which should bring us to the Nobel Prize. 

Halldor Laxness won it for literature in 1955 
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and now comes his latest novel The Atom Station. 
Here I must confess: I had heretofore not even 
so much as heard of Halldor Laxness, let alone 
read one of his works. This was my chance, 
{ thought, a communion with the great. 

I began to read. 

Phew! 

After 202 pages of trying to follow walking 
symbols, paperboard characters and rambling 
Profound Ideas that occasionally jabbed at me 
from the print like so many angry daggers, my 
head began to swim— 

I didn’t know where I was or where I had been. 

Worst of all, I couldn’t say what the book had 
been about. 

— desperation, I turned to the publisher’s 
urb. 

“The story is told by a country girl from the 
north (of Iceland) who comes to work as a maid 
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in the house of her Member of Parliament. 
This girl is the one obstinate reality in a world 
of fantasy and chicanery. Through her eyes we 
see the contrast between the ancient culture of 
the Sagas in the north and the new rootless urban 
culture of the intellectual society of the south.” 

Well, I suppose that’s better than I could have 
done. To add just a bit of spice to it, all the 
characters had names like “the organist,” 
“ Fruit-blood,”’ “‘ Benjamin the atom poet,”’ “* the 
unself-conscious policeman,” and so on. Organ 
Morgan whimsy, only more so. 

Worse than all this, the writing is dead, 
devoid of the least trace of human emotion or 
sensuality. There isn’t one smell, touch, taste, 
or feeling in the whole volume. Justa lot of ideas 
pasted to cardboard heads, like the dialogue of 
comic-strip caricatures. And even these ideas are 
without wit, courage or the saving-grace of 





Publications 


strongly-felt passion. It’s a novel of doom, the 
world is done for, let’s get on and bury it already 
—and so obscurely presented that it couldn’t even 
frighten a fly. One has to be communicated with 
before one can become alarmed and spurred to 
action. 

Oddly enough, Somerset Maugham and 
Graham Greene have never won Nobel Prizes. 
Their works just sell and are intelligently and 
passionately written. They just stimulate and 
influence millions of normal, ordinary people 
instead of the noble ten thousand that Mr. Laxness 
can claim. 

They just write to communicate their inner 
worlds and to make sure that they are under- 
stood. 

Obviously, that’s not the way to win a Nobel 
Prize. 

Davip CHAGALL 





Lattice Exploration 


Principles of Optical Crystallography. By A. V. 
SHUBNIKOV. Consultants Bureau Enterprises, 
227 Ava 17th Street, New York 11, New York. 
($9-50 


This book fully lives up to its title, since it is 
concerned almost entirely with the theory of the 
subject, and contains only passing references to 
apparatus and experimental methods. The 
author explains in a foreword that it follows the 
course given in the Physics Faculty of the Moscow 
State University, and that the practical aspects are 
taken care of by laboratory classes running 
in parallel with this course. The coverage of the 
book is further restricted by assuming that the 
reader is familiar with the principles of crystal 
symmetry, and with the representation of the 
directional properties of crystals by means of the 
stereographic projection. Also it does not 
deal at all with certain branches of the subject, 
namely, the reflection of light from crystals, and 
the action of external influences (such as mechani- 
cal stress) on their optical properties. 

Within this scope the book gives in the main a 
very clear and logically developed treatment of 
the subject, and despite its modest length of 
185 pages it manages to cover a great deal of 
ground. Topics which receive only the briefest 
notice, or none at all, in many standard works, 
such as elliptical double refraction and the 
optics of systems of superposed plates, are here 
treated at a level that would do credit to a book 
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of twice the size. Space has also been found 
for the description of the Poincaré sphere, and 
the uses of this method of representing different 
kinds of light vibrations. 

Of the less advanced sections, those on the 
nature of linearly, circularly, and elliptically 
polarised light, on the distinction between ray 
and wave velocities, and on the relationship 
between the different optical surfaces, merit 
especial commendation. Admirable diagrams, 
some of which are quite novel, contribute to 
the clarity of the exposition throughout the 
book. 

There- is no index, though this deficiency is 
partly offset by the very detailed ‘‘ Contents,” 
in which the material is listed almost page by 
page. A more serious matter is that there are no 
references whatever, either to original papers or 
to other books. Classical figures in the early 
history of the subject, for example, Fresnel, 
Huygens, Maxwell, Airy, are given due credit 
for their contributions, it is true, but there is 
nothing to guide the student in any further read- 
ing, or indeed to suggest to him that there is 
anything further to be read. 

The section on optical activity is noteworthy 
in that it is one of the few modern accounts 
which describe the various theoretically possible 
“* gyration surfaces ” for optically active crystals, 
that is, the surfaces representing the specific 
rotation as a function of the direction of propa- 


gation. These include cases in which, in uniaxial 
crystals, there is rotation for light travelling at 
right angles to the optic axis, an effect which 
has been shown to occur in quartz, notably by 
Bruhat and Grivet in 1935, whose results are 
mentioned by Professor Shubnikov (though not 
their names!). Most modern English texts 
ignore this work, and give instead the classical 
theory of Airy according to which there is no 
rotation for this direction of propagation. 
Professor Shubnikov’s treatment of gyration 
surfaces is, however, somewhat lacking in balance 
for he fails to point out until much later, and 
then only in a brief and inconspicuous sentence, 
that for directions of propagation other than an 
optic axis the effects of optical activity and 
double refraction are superposed, and that in 
general that of the latter greatly predominates. 
Thus the ellipticity, resulting from this super- 
position, in the vibration of light travelling 
normally to a plate of quartz cut parallel to the 
optic axis is so small that the plate behaves 
almost exactly as though it were non-active. 
In fact the quartz wedges used as compensators 
in practical optical crystallography are usually 
ground from such plates, as Professor Shubnikov 
himself states in another part of the book. 
Some mistakes have been noticed, though they 
are all in the nature of obvious slips, and some 
may have crept in in the course of translation. 


N. H. HARTSHORNE 





Entrepreneur or Planner in Chief 


Information and Investment. By G. B. RICHARD- 
SON. Oxford University Press. (21s) 


The classical concept of competition was that 
when a manufacturer saw an opportunity to 
increase profits by expanding production, or by 
introducing a new commodity, the prospect of 
increased profits caused other manufacturers to 
do the same, until profit margins narrowed, and 
a new equilibrium was reached. Mr. G. B. 
Richardson is among the many contemporary 
economists who have no difficulty in showing that 
this theory implies perfect knowledge of market 
conditions, sources of supply, and potential 
demand, which would constitute a business- 
man’s paradise in which he could never make a 
mistaken judgement. 

Entrepreneurs try to reduce the uncertainties 
in which they fiounder by building up regular 
market connections. For example, through good- 
will, by offering loyal customers rapid delivery 
or servicing facilities, by taking on special and 
not very lucrative orders, by refraining from 
charging the highest obtainable price in times of 
scarcity. Producers may also seek to decrease 
uncertainties by agreements with their com- 
petitors, but this has its risks because it is 
difficult to think of any commodity—ranging 


all the way from steel to tea—for which there is 
no substitute. 

Nevertheless, open to unforeseeable risks as 
these and many other ways of decreasing un- 
certainties are, such ‘‘ market connections ” do 
afford entrepreneurs a more secure basis on 
which to make investment decisions than if they 
did not exist at all. These restraints on pure 
competition increase the information available 
in a free economy. Restraints on competition 
are, no doubt, bad, but like the law itself, which 
restricts freedom, they are a necessary evil. 

The basic assumption in a free enterprise 
economy is that if the individual benefits by a 
wise and profitable business decision, he must 
also bear the losses. Individual liability derives 
from the institution of private property, which is 
itself the hallmark of a competitive economy. 
Yes, says the Socialist, but if you abolish private 
property, investment decisions become a public 
rather than private liability. Reluctance to 
invest in undertakings, such as roads or schools, 
in which the return is uncertain is eliminated 
and resources invested rationally. 

Before dealing with this objection, remember 
that the profits or losses from an entrepreneur’s 
investment decision affect (1) his future command 


of productive resources, and (2) his personal 
income. That is, individual liability is a com- 
petitive economy’s means of (1) selecting entre- 
preneurs, as the successful become more power- 
ful while the unsuccessful are weeded out, and 
(2) providing incentives which give a motive to 
make as careful and unbiased estimates of yields 
as possible. 

A planned economy must find a substitute for 
individual liability, The planner in chief must 
in practice delegate his authority to a great extent. 


- Selection of managers is no longer automatic, 


and is, inevitably, influenced by actual per- 
formance, in which the contributions of luck 
and judgment are difficult to assess. Managers 
are human: their hopes of promotion and fears 
of demotion reduce readiness to undertake risks. 
If you give them bigger salaries, corresponding 
to their responsibilities, then you reintroduce 
inequality. Private enterprise minimizes the 
working of Parkinson’s law. State enterprise 
maximises it, because the state has no automatic 
system of selection and incentive. 

The mandate given to entrepreneurs in a com- 
petitive economy by the possession of capital 
allows them to allocate resources in any way 
that they choose. On the other hand, in a planned 
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economy, the mandates given to managers are 
those of delegated authority. Managers cannot 
allocate resources except in accordance with the 
plan for the whole economy. In a competitive 
economy different estimates of investment yields 
may lead to contradictory decisions. Differences 
of opinion will, of course, also exist among 
planners, but being subject to an _ ultimate 
authority, will not usually lead to actual invest- 
ment decisions. In a competitive economy, 
where thousands of individual entrepreneurs are 
taking decisions, guided by their individual 
liability and their desire for personal profit, the 
errors of different entrepreneurs, being un- 
correlated, cancel out. In a planned economy, 
however, estimates are not independent, but are 
subject to revision by higher authority, and the 
errors to which they are liable are likely to be 
correlated, and may thus be magnified. 

Mr. Richardson submits that realization of the 
inevitable imperfections of human knowledge 
should induce humility and lead us to welcome 
diversity both in action and in opinion. By 
setting out on many paths, we discover which 
are better. The failure of some policies, the 
success of others, and the gradual accumulation 
of knowledge and experience, enable a com- 
petitive society to improve individual decisions. 

Competitive private enterprise, though not in 
itself ensuring diversity, favours it. Private 
property, by allowing individuals to devote 
resources to any lawful purpose, is a bulwark of 
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non-conformity: it enables thousands to take 
independent initiatives and so to further freedom 
and variety in action, without which freedom and 
variety in thought and discussion lose much of 
their power to promote material and moral 
progress. Central economic direction, on the 
other hand, though it need not eliminate diversity, 
is hostile to it. Economic progress depends not 
merely on economic activity, but on the energy, 
initiative, and imagination of individuals, qual- 
ities more likely to be developed by opportunities 
for independent decisions. 

It is interesting to note that a study sponsored 
by the Institute of Economics of the [Communist] 
Hungarian Academy says that in a Socialist 
society the development of individuals capable of 
independent creative action, of shouldering 
responsibilities, and of courageous thought, is 
hampered by the excessive use of instructions, 
which transform administrators into passive 
tools of the government. ‘“ A characteristic social 
type has emerged . . . the top manager who is 
reluctant to make decisions independently, 
that is, in the absence of instructions or of the 
approval of central authority. It is not that he 
is a coward from the outset, rather he has become 
accustomed to doing everything in accordance 
with instructions.” 

Mr. Richardson concludes that planned 
coordination of investment decisions may be 
useful in some circumstances and not in others, 


‘and that centralization may lead to losses as 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Electronic Instruments 


Liquid Level Controls. ELCoNTRoL Ltp., Wilbury 
Way, Hitchin, Herts. Data sheet of control units, 
electronic relays and probe fittings. Folder LR, 
Issue 4, 8 pp. ill. 

pH Meters. ELECTRONIC INSTRUMENTS LTD., Rich- 
mond, Surrey. Catalogue describing the company’s 
range of pH meters for laboratories, hospitals and 
industrial plants. 12 pp. ill. 

Pegasus 2 Computer System. FrERRANTI LTD., 68-71 
Newman Street, London W1. Booklet describing 
the distinctive features of the Pegasus 2 Computer, 
both in its basic form and when used as a data- 
processing system. 32 pp. ill. 

Model 92 Tape Reader. CREED AND Co. LTD., 
Telegraph House, Croydon, Surrey. Leaflet 
describing this multi-wire instrument, designed for 
speeds up to 20 characters per second. 2 pp. ill. 

Microscan X-Ray Analyser. CAMBRIDGE INSTRUMENT 
Co. Lrp., Cambridge. Booklet gives detailed 
account of the analyser’s construction and per- 
formance. Function is essentially by analysing 
X-ray emission excited from specimen surface by 
electron beam. 32 pp. ill. 

Telecommunication Measuring Equipment. MARCONI 
INSTRUMENTS Ltp., St. Albans, Herts. Catalogue 
covering all the company’s instruments, with 
alphabetical and numerical indexes. 172 pp. ill. 

Radar Systems. Decca RapDar Ltp., 9 Albert 
Embankment, London SE11. Folder giving 
information on Hydra Plan, Heightfinding, Air 
Surveillance and Airfield Control radar systems; 
other references to Data Handling and Display 
systems and Marine radar. 6 pp. ill. 

Process Control. BAILEY METERS AND CONTROLS 
Ltp., Purley Way, Croydon, Surrey. A des- 
cription of the Bailetronic process control system, 
giving characteristics and details of unit con- 
struction and applications. Publication No. 295, 
folder, 8 pp. ill. 

Programmed Industrial Control. 
NEERING SysTeMS Ltp., 42 Theobalds Road, 
London WCI. Describes control apparatus as a 
multi-purpose instrumentation system suitable for 
operating a variety of machines or processes. 
Leaflet, 6 pp. ill. 

General Purpose Analogue Computer. ELECTRONIC 

AssociaTEs INc., Long Branch, New Jersey, USA. 

Brochure describing the model 231R100 amplifier 

computer. Gives details of the basic system, the 

“building block” design which allows easy 

expansion, and outlines the automatic features. 

Includes digest of available readout equipment. 

20 pp. ill. 
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New Books 


Science in Space. Edited by LLoyp V. BERKNER and 
HuGH OpisHaw. McGraw-Hill, New York and 
London. (54s 6d) 


Collection of 20 specialist contributions on the 
achievements in space science since the launching of 
the first sputnik. 


Elementary Physics for Technical Students. By 
L. S. PoweLt. 2nd Edition. Isaac Pitman. 
(9s 6d) 

Suitable for secondary schools and as a preliminary 

text in technical colleges, this book offers a simple 

and practical approach to gaining a knowledge of 
elementary physical principles and phenomena. 

Generously illustrated. 


Bibliography of Hydrometry. By STEPONAS KOLU- 


PAILA. University of Notre Dame Press, Notre 
Dame, Indiana. ($10) 


Over 7,000 annotated titles in more than 30 languages 
are arranged under 24 headings. Worth remembering 
is the compilation of 150 handbooks, textbooks and 
tables. 


Electromagnetic Fields and Waves. By RoserT V. 
LaNnGmuIR. McGraw-Hill, New York and London. 
(76s) 

The author aims to familiarize the mature student 

with the meaning and content of Maxwell’s equations 

and with the mathematical methods used in the 
solution of e.m. problems. Electrostatics, magneto- 
statics, plane and spherical radiation, waveguides 
and propagation in unusual structures are covered. 


The J. & P. Transformer Book. By S. AUSTEN 
STIGNANT and H. MorGAn Lacey. 9th Edition. 
Johnson and Phillips Limited, Charlton, London 
SE7. (70s) 


Comprehensive and up-to-date treatise on power 
transformer practice in Great Britain. 

Edited 
York; 


Cobalt: Its Chemistry, Metallurgy, and Uses. 
by ROLAND S. YounGc. Reinhold, New 
Chapman and Hall, London. (120s) 


The latest information is given on the production 
and consumption of cobalt in all its forms, together 
with a complete survey of the many industrial 
applications of cobalt developed over the past 
decade. Of special interest are the chapters dealing 
with cobalt in high temperature service and with 
electrical and magnetic applications. 


Metallizing of Plastics. By HArRoLD NARCUS. 
Reinhold, New York; Chapman and Hall, London. 
(44s) 

Complete details—supported by numerous illustra- 

tions and a wealth of data—are given for carrying 
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well as gains. Without some measures of plan- 
ning and cooperation, harmony between com- 
petitive or complementary investment decisions 
may not be achieved, market uncertainty may 
not be brought within tolerable limits and firms 
may therefore be deterred from risky but worth- 
while enterprises. Without some degree of 
competition, on the other hand, it is difficult 
(1) to check monopolies, (2) for the central 
authority to allocate resources to those most 
fitted to use them, (3) for diversity to be pre- 
served, and (4) for the springs of individual 
energy and initiative, on which all progress 
depends, to be kept unchoked. 

Mr. Richardson’s conclusion recalls the 
methods of the French Planning Commission, 
which brings together voluntary committees of 
employers, workers, economists, and government 
officials, in each industry, to pool ideas and 
information and to create a mystique of growth. 
These working groups have secured valuable 
economic harmonization by voluntary con- 
sultation, which neither eliminates competition 
nor kills individual initiative. 

Mr. Richardson has written a thoughtful and 
authoritative study, addressed to advanced 
students of economics. Ordinary mortals, like 
you (and me), will find some of it pretty hard 
going. 

JOSSLEYN HENNESSY 


The Reviewers 


Mr. G. E. Tewson is a partner in the firm O. W. 
Roskill Industrial Consultants. He graduated in 
economics from the University of Glasgow and 
was for a time editor of a business journal. 


Mr. David Chagall, himself a novelist, is now em- 
ployed on editorial work at the Institution of 
Electrical Engineers. His first novel, Diary of a 
Deaf-Mute, published in Sweden last spring, bears 
the endorsement of Albert Camus, until his death 
last year one of the world’s great writers and 
philosophers. Mr. Chagall’s next novel The 
Century God Slept is to be issued in September by 
Sidgwick and Jackson. A cousin of Chagall the 
painter, he is a B.A. in psychology and physics of 
the Pennsylvania State University and liscence in 
literature of the Sorbonne. He was formerly 
employed in the advertising department of a large 
American pharmaceutical corporation. 


Dr. N. H. Hartshorne is reader in chemical micro- 
scopy in the School of Chemistry, University of 
Leeds. He holds fellowships of the Royal Institute 
of Chemistry and of the Royal Microscopical 
Society. 


Mr. Jossleyn Hennessy, M.A., is an economist, 
broadcast commentator and London editor of the 
Eastern Economist, New Delhi. He is the author 
of several books, including The European Common 
Market: What Will it Mean to You? 





out every commercial metallizing process for plastics 
or other non-conductors. There is a short biblio- 


graphy. 


Off-the-Road Locomotion. By M. G. BEKKER. 
University of Michigan Press, Ann Arbor; Cresset 
Press, London. (70s) 


A systematic study is made of the vehicle as a unit 
in relation to environmental terrains, and it is shown 
how predictions can be made of vehicle performance 
and design parameters. Soil and snow mechanics, 
tracks, wheels and tyres are covered. 


The Geometric Design of Modern Highways. 
JOHN HUGH Jones. Spon. (63s) 


The author’s main object is to make available to the 
designers of new roads in Great Britain the experi- 
ence gained in the geometric design of highways 
both on the Continent and in the USA. 


Natural Perspective. By James Last. Pitman. (21s) 


The method of approach is based on natural pictorial 
vision. To illustrate the application of the laws of 
perspective, a single structure is evolved in stages. 
The circle and the ellipse receive special attention, 
and a method is outlined for dealing with remote 
“ V 7. 
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English Electric Loco 
Record in Rhodesia 


OVERING 14,062 miles in a month a 
2,000 hp English Electric Diesel 
locomotive has set a new record mileage 
standard on the RHODESIA RAILWAYS. 
The reliable record-maker is one of 
35 DE2 main-line units supplied by 
English Electric to Rhodesia. They 
are the most powerful diesel electric 
locomotives yet built for narrow-gauge 
railway systems. 

The locomotive, No. 1208, was in 
use for 694 hours out of 744 (31 days)— 
an availability of around 90 per cent. 
The record performance amounted to 
some 20 round trips of 686 miles over 
the difficult Bulawayo-Malvernia section 
of the line to Lourengo Marques. As 
laid down by railway regulations normal 
servicing and maintenance were carried 
out during the month. 


Fluid Mixers for Sicily’s 
First Antibiotics Factory 


British-made fluid mixing equipment is 
to be used in two Italian antibiotics 
plants, one in Milan and the other in 
Sicily. 

The fluid mixers are products of 
LIGHTNIN Mixers, of Poynton, Cheshire. 
The first set of equipment, worth 
approximately £28,000, is already 
in Italy and being installed at the 
antibiotics plant of Fervet SPA, of 
Milan. In two 10 ton truck loads, these 
mixers were carried from Poynton to 
Milan by BritisH ROAD SERVICES. 

The second order will assist in deve- 
lopment plans bringing new industries 
to Sicily so helping to ease the Island’s 
serious unemployment problems. The 
order, for 25 units of capacities varying 
from 3 to 20 hp, came from the Com- 
PAGNIA TECNICA INDUSTRIE PETROLI, 
acting in association with CyANAMID 
ITALIA-CATANIA. The antibiotics plant 
being built in Sicily will be a first on 
the island. 

The Poynton Company are also send- 
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ing out an engineer to assist in the com- 


missioning of the plant, which is to go | 


into operation next year. 


Business Flying 
from London Airport 


The convenience of business flying from 
London has taken a notable step for- 
ward with the decision of the minister of 
Aviation, Mr. Peter Thorneycroft, to 
allow private executive and non- 
scheduled aircraft to use London Air- 
port (Heathrow) without prior permis- 
sion, during off-peak hours. The 
position before this has been that such | 
aircraft could only use London Airport | 
if they had sought permission 24 hours | 
ahead. 

The new arrangements are to run for | 
a trial three months. If things work 
out well the situation will be “porn, 
permanent. 

Mr. Thorneycroft’s decision followed 











the Royal Aero Club and the Business 
Aircraft Users Association. The new 





London Airport facilities supplement 











those at Gatwick which is available and 
fully equipped for private and executive 
aircraft. 

Single engine and light aircraft, which 
are less fully equipped and whose pilots 
do not have an Instrument Rating, are 
also soon {fo be allowed to use London 
Airport under certain conditions of good 
visibility and under a special visual 
flight rules clearance given by Air 
Traffic Control when traffic permits. 

Trials in order to evolve standard 
routes and procedures are being made 
by the Ministry of Aviation. When 
these have been agreed a further an- 
nouncement will be made. 


Spring Investment 
in Spain 


The TemMPpeRED Group, of Sheffield, 
whose member companies produce 
springs, rubber components, agricultural 
implement accessories and engineering 
tools, have acquired an interest in the 
Spanish spring-making firm Muré SA 
of Bilbao. 

Through a recently signed agreement, 
Tempered Group are joining two 
Spanish companies, ECHEVARRIA SA, the 
largest steel producer in Spain, and 
PLACENCIA SA, to convert Muré into a 
major undertaking manufacturing a 
comprehensive range of coil and leaf 
springs. Until these new arrangements 
Muré already associated with Eche- 
varria, has been a medium sized com- 
pany producing a limited range of 
springs. It will now become a major 
manufacturer of all types of springs 
required for the motor industry and the 
railways. 

The Sheffield group will design all 
Muré’s production equipment and will 
supply part of it, the rest being produced 
in Spain. Technical information on 
spring design and manufacture, in which 
Tempered believe they are the leaders 
in the United Kingdom, will be pro- 
vided by this group. 


TV Tube Merger by 
Thorn and AEI 


The manufacturing and sales interest in 
cathode ray tubes and radio valves of 
THORN ELECTRICAL INDusTRIES Limited 
and AssoOcIATED ELECTRICAL INDUSTRIES 
Limited are to be merged. The pooled 
productive capacity of the two com- 
panies in these fields will include fac- 
tories at Rochester, Kent; Footscray, 
Kent; Harlow, Essex, and Sunderland. 
The trade marks involved in the move, 
the latest in the electrical industry’s 
changing pattern of company agree- | 
ments include Mazda, Ediswan and 
Brimar. 

Associated Electrical Industries and 
Thorn Electrical Industries have equal | 
shareholdings in the joint company and | 


Management will be conducted by | 
Thorn Electrical with Mr. Jules Thorn 
as chairman. 


Boeing Technical 
Advances for ECM 


Technical advances made by the Boeing | 
Company of the United States are to 
become available to companies in the 
European Common Market area by the 
terms of an agreement between - the 





LICENCES INDUSTRIELLES, of Paris. 
Licences Industrielles are to represent | 
BOEING ASSOCIATED PROwUCTS in seek- 


, 
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ing commercial outlets for promising 
by-products of Boeing research opera- 
tions. An example given by the Boeing 
company is its fluidized bed furnace 
which employs refractory particles for 
the transmission of heat. 

Other products which the Paris 
company are to offer under licence, 
through joint ventures or by other 
methods, are a new UHF transmission 
medium—Lunarline, and a new method 
of applying Teflon without loss of 
Teflon characteristics. 


Soundless TV Circuit 
at Paddington Station 


Minute-by-minute information on the 
running of all trains to Paddington 
Station is transmitted over the closed 
circuit television network now installed 
at the London Division Passenger 
Control Room at the station. The West- 
ern Region of BritisH RAILWays have 
taken this step in order to speed up 
internal communications. 

Information is received simultaneously 
on 17 in sets in the arrival signal box, 
the trains indicator office, inspectors’ 
offices at the adjacent shunting yard and 
running and maintenance departments, 
the inquiry office on the station and the 
central inquiry bureau. 

Two television cameras, functioning 
alternately over a 24 hour day, pass on 
information obtained from Reading, 
Slough and Southall. At these points 
the passing time of every Up train is 
recorded and sent forward to the 
Paddington Control. 

These times are recorded on a printed 
sheet showing the train identification 
number, departure time, station of 
origin and the booked arrival time at 
Paddington. This sheet is placed on the 
desk under the camera, relayed to and 
read at the six selected points. 

Normal practice is for the sheet to 
be amended every few minutes, giving 
an accurate picture of all traffic moving 
into the London terminal. A buzzer 
on the receiving sets warns when the 
sheet, containing a list of 18 trains, is 
being changed. Substantial gains in time 
are made for the Arrival Box signalman, 
for the marshalling yard and running 
and maintenance offices. The Train 
Indicator Office and the two inquiry 
Offices are assisted in giving exact 
information to the public. 





UK Jet Engines 
on the World’s Airlines 


The total fleet of British made jet and 
| turboprop airliners in service or on 
order around the world, excluding 
| Soviet bloc states, is now 750 aircraft. 





| Of these, 428—57 per cent—have | 


been ordered by overseas users. 
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Over the past 11 months the three 
Comet 4Cs have operated ten long 
round trips each week. 


CEGB Contracts 
Worth Almost £5 million 


The CENTRAL ELECTRICITY GENERATING 
BoarD placed contracts last month for 
power station, transmission line, and 
transforming station equipment totalling 
approximately £4,730,000. 

Principal contracts included: Blyth B 
power station, internal and external 
painting (Bitulac Limited), steel frame 
and cladding for 275 kV switchgear 
compound (James W. Ellis and Com- 
pany), ash handling transporter (Bab- 
cock and Wilcox Limited). 

Thorpe Marsh power tation near 
Doncaster: high pressure pSpe work and 
valves for No. 2 turboaliternator and 
No. 2 boiler (Aiton and Company). 

Barton power station, Manchester, 
33 kV switchgear (Associated Electrical 
Industries Limited). 

Carrington power station, modifica- 
tions to boilers (John Brown Land 
Boilers Limited). 

Drakelow C power station near Bur- 
ton-on-Trent, turbine house roof steel 
work (Carter Horseley (Engineers) 
Limited), superstructure (The Mitchell 
Construction Company), cooling tower 
foundations (Peter Lind and Company), 
condensing plant for units 9 and 10 
(Hick, Hargreaves and Company). 

Tilbury B power station, starting’and 
standby boiler feed pumps for Nos. 7 
to 10 turboalternators (Sulzer Brothers 
(London) Limited); Ashford substation, 
two 45 MVA, 132/33 kV transformers 
(Bonar, Long and Company). 

Southern Cross and Fishergate sub- 
station, 132kV switchgear (English 
Electric Company). 


Castrol Acquire 
Thermoplastics Interest 


CasTROL Limited are to acquire 75 per 
cent of the share capital of MELWoop 
THERMOPLASTICS Limited, of Harpenden, 
Hertfordshire, and the whole of the share 
capital of TENSILE Propucts Limited. 

Melwood are manufacturers of high 
grade thermoplastics extrusions that are 
used over a wide range of industries. 
The company’s production capacity is 
being extended to meet a growing 
demand for specialized plastics pro- 
ducts. 


National Engines for 
Ghana Fishing Boats 
Six long range fishing vessels being built 


by the SEAworK Group for the Ghana 
Government are to be powered by 


Recent figures from the Society oF | National R4AUUM eight-cylinder diesel 
will both be represented on the board. | BRiTIsH AIRCRAFT CONSTRUCTORS show | engines. 


| that 59 per cent of the 1,882 jet and | 
turboprop airliners ordered or flying on 
| cored airlines have British engines. 
| Ro.iis-Royce, BristoL SmMDELEY or 


| all the 750 British aircraft, 


| 


The engines, developing 864 bhp at 
750 rpm, are HSBT turbocharged inter- 
cooled units, driving through a 3 to 1 


| reverse reduction gearbox. 


NAPIER engines are used or will be used | 
the | contract is the first shipbuilding order 


The recently announced £1 million 


French (115), Dutch (160) and Canadian | placed in the United Kingdom from 


(36) and on 53 United States aircraft. 
The three de Havilland Comet 4C 





each day. A fourth Comet 4C was 
| handed over to UAA at de Havilland’s 





| tuna purse seiners and 
jet airliners flying for UNrTED ARAB | 
AIRLINES have not missed one service | 1962, from the yards of T. MITCHISON 
in the 11 months in which they have | of Gateshead, and P. K. HARRIS AND 
been averaging seven hours flying time | Sons, of Appledore, both companies 


The six fishing vessels, four 
two stern 
trawlers, will be delivered in March, 


| Ghana. 


in the Seawork Group. 


The National diesel engines are 


| Hatfield, Hertfordshire, headquarters | produced by HAWKER SIDDELEY INDUs- 


last week. 


TriEs Limited. 
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The C.A.V. 
‘““DPA’”’ Fuel 
Injection 
Pump 


ENGINEERING have turned the 
Product Profile spotlight on 
the company who have now 
sold over half a million dis- 
tributor fuel injection pumps. 


T? C.A.V. Distributor Fuel Injection Pump 
is the heart of the diesel engine on which 
it is installed. It is the end product of unceasing 
research aimed at simplifying and improving the 
fuel injection equipment used on small and 
medium-sized high-speed diesel engines. 

On no other single component of the engine 
does performance so largely depend. Yet the 
degree of precision and specialist knowledge 
involved in the production of injection equipment 
implies that it is work best left in the hands of 
specialist firms—like C.A.V. Limited of Acton, 
London W3. 

The fuel system of a diesel normally consists of 
an injection pump driven from the camshaft or 
timing gear; a set of nozzles and nozzle holders 
in the cylinder heads; a fuel lift pump and a 
filter. The injection pump must deliver the 
correct quantity of fuel into each cylinder at 
precisely the right moment in the working cycle. 
Furthermore, the amounts of fuel per stroke to 
be metered and injected are extremely small, and 
the permissible variations per cylinder are 
minute. 

For many years C.A.V. multi-cylinder pumps 
were of the conventional “‘ in-line’’ pattern, in 
other words the pump consisted of a body 
containing as many pumping elements as there 
were cylinders, arranged side by side. The 
C.A.V. in-line pump always performed well and 
large numbers are still sold today. Why then 
has the distributor type come into being, and 
what factors account for its recent tremendous 
growth in popularity ? 

Basically it is a matter of economics. Fuel 
injection pumps and nozzles by their very nature 
must be manufactured to an exceptionally high 
standard of precision. Pumps may have to 


deliver as many as 140 “‘ shots ’’ per second, and 
yet retain their original accuracy of adjustment 
and setting over years of service with the mini- 
mum of routine maintenance. Development of 
even the slightest wear in the working parts can 






lead to poor fuel consumption, bad starting, 
rough running of the engine, and objectionable 
quantities of smoke in the exhaust gas. Only by 
using the finest workmanship and materials, and 
the fitting of efficient filters, can the fuel injection 
pump be made a practical commodity. 

The element of precision necessary in produc- 
tion makes an injection pump a somewhat expen- 
sive item. Generally, the smaller the engine, the 
greater the relative cost of the fuel injection system. 

Any attempt to keep it down is welcome to the 
engine makers, constantly trying to keep down the 
overall cost of his engine, and yet improve its 
performance. The C.A.V. distributor pump, 
with only half the number of moving parts of 
the in-line pump, succeeds in doing just that. 

C.A.V. Limited is a member of the Joseph 
Lucas (Industries) Limited group of companies. 
The firm employs about 8,000 people and is the 
largest manufacturer of fuel injection equipment 
for compression-ignition engines in the world. 
It is also one of the largest producers of electrical 
equipment for commercial vehicles, agricultural, 
marine and industrial diesel engines. The 
letters ““C.A.V.” are the initials of Charles 
Anthony Vandervell, who started in 1893 with 
a small works for manufacturing electrical 
storage batteries. 

The advent of the motor car soon led to a 
demand for car batteries, firstly for ignition 
purposes and later for lighting. It in turn 
created a demand for the means of charging 
them, and the company therefore started turning 
out car dynamos. Dynamo lighting sets for both 
cars and commercial vehicles were in full pro- 
duction by 1911, soon to be followed by similar 
pioneering in the field of electric starters. 
Gradually a comprehensive range of vehicle 
electrical equipment was introduced. 


AVENUES OF EXPLORATION 


For many years the company concentrated 
upon vehicle electrics, but with an ever watchful 
eye on other possible avenues of exploration. 
They were particularly interested in the pro- 
gressive development of the compression-ignition 
engine during the 1920’s. Introduction of the 
Bosch fuel injection pump in 1924 gave the 
diesel engine considerable impetus, and turned 
the smaller-sized unit into a practicable and 
saleable article. C.A.V. foresaw that fuel 
injection equipment was only at the start of a 
long career of big development, and about 1930 
they entered into an agreement with Bosch 
for the exchange of technical information. 
The result was that the firm started making 
fuel injection equipment in 1932, this launching 
into pure mechanical engineering having no 
effect on the electrical side of the business. 

In 1938, when war clouds were gathering, the 
connection with Bosch was severed, but C.A.V. 


Fig. I (left) Size com- 

parison between tradi- 

tional in-line pump (for 

six cylinders); miniature 

in-line pump; and DPA 

hydraulically governed 
pump. 


Fig. 2(right) DPA pump 
with hydraulic governor 
shown in comparison with 
the longer mechanically- 
governed version. 


continued to make fuel injection equipment in 

every-increasing quantity. The most important 

component was the injection pump. 

The company had thus entered on the ground 
floor of a gradually expanding industry. The 
following years were to see a steady increase in 
the acceptance and application of the diesel 
engine, particularly in commercial motor veh- 
icles. The in-line pump progressed steadily and 
satisfactorily, but its manufacture could not be 
simplified or cheapened further to any appreciable 
extent. 

It is probably safe to say that the idea of 
trying to design an injection pump working on a 
different principle involving fewer working parts 
had been in people’s minds from the time that 
the Bosch in-line pump first made its debut. 
One obvious solution was to use a single pumping 
element in conjunction with some kind of distri- 
butor to direct the fuel to the injection nozzles 
in the correct order, in place of the multiple 
elements of the in-line pump. But two appar- 
ently insuperable obstacles stood in the way. 
The first was that of designing for the extremely 
high pressures involved, up to 8,000 Ib per sq. in 
or more; and the second the manufacturing 
problems introduced by the meticulous accuracy. 

After the Second World War C.A.V. decided 
that the time was ripe to initiate active research 
into the problem. Not only were they aided by 
the availability of a far wider choice of engineer- 
ing materials than hitherto; but the demand 
for a simpler and less expensive pump to promote 
the small diesel was becoming more pressing. 

From 1947 onwards the company designed and 
constructed a number of workable distributor 
pumps, and in 1953 they paused briefly to take 
stock of the results achieved by designers working 
along similar lines. Although many firms 
had taken out patent specifications, only two 
apart from C.A.V. were known to have succeeded 
in producing practical solutions. 

Attention soon became focused on a distri- 
butor pump then in an advanced stage of 
development by the Hartford Machine Screw 
Company in the USA. Not only did its design 
appear highly attractive but it had already 
been used extensively on a wide variety of 
engines with eminent success. 

The chief points in its favour were: 

(1) Basic simplicity enabling it to be produced 
at low cost. 

(2) High speed operation obtainable without 
mechanical complication. 

(3) Automatic timing variations to suit a wide 
range of engine speeds could conveniently be 
provided. 

(4) Simplicity of drive requirements from the 
engine, affording scope for cost reduction in 
another direction. 

An agreement was therefore concluded for 
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Fig. 3 Where a component’s success has accrued from being in at the start of a promising 
new development. 
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Fig. 4 Typical DPA with hydraulic governor. 


C.A.V. to produce and continue development 
on the design, the outcome of which was the 
famous DPA pump which was launched in 1956. 

Why was there a three-year time lag before it 
could be produced over here? The answer 
lies in the need for extremely thorough proving 
to ensure the fitness of the pump for 
British engine requirements, and in the extensive 
amount of special tooling necessary for large 
quantity production. The detail design of a 
set of fuel injection equipment, particularly the 
nozzles, is so intimately associated with that of 
each engine. to which it is applied that the 
agreement with Hartford simply triggered off a 
great deal of intensive development work. 

That concentrated attention to fuel injection 
equipment on the part of C.A.V. has succeeded 
in. assisting the common aim to promote and 
popularize the smaller sized diesel engine is 
evident from the following figures. In 1945 
the smallest cylinder capacity for vehicle diesel 
engines was of the order of one litre, while today 
it is down to about. 0-4 litre, a state of affairs 
towards which the DPA pump has certainly 
contributed. There are naturally upper limits 
to the size of engine for which a pump of this 
type is suitable. The makers regard the present 
DPA as suitable for engines of up to 1-5 to 1-75 


litres per cylinder, according to the characteristics 


of the engine. 


PRINCIPLES OF OPERATION 


The DPA injection pump may be briefly 
described as a single cylinder, opposed plunger, 
inlet metering, distributor type pump. It con- 
tains no ball or roller bearings, no gears, and no 
highly stressed springs. It is supplied with 
either a mechanical or hydraulic governor. the 
former involving an increase in length of about 
25 per cent, see Fig. 2. Fuel is fed to the pumping 
element by a transfer pump, and a metering 
valve is interposed to control the speed of the 
engine by regulating the volume of fuel which 
enters the element at each charging stroke. 

The pumping element consists of a rotor which 
performs both the pumping and distribution. 
The simplified rotor in Fig. 5 shows the action of 
the plungers. The rotor is driven round, and 
when the charging ports in the hydraulic head 
and the rotor coincide the charging stroke takes 
place. Fuel under moderate pressure flows along 
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Fig. 5 (above) Operation of pumping element. 


Fig. 6 (below) Fuel distribution principle. 
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the central passage and into the space between the 
plungers which are not spring loaded, forcing 
them apart. As rotation continues the charging 
port is closed, trapping the fuel inside the central 
passage. Simultaneously with the radial outlet 
port in the rotor coinciding with the outlet port 
in the head, the plungers are forced together by 
the cam rollers. So a quantity of fuel deter- 
mined by the travel of the plungers is expelled, 
to one of the injection nozzles. 

In Fig. 6 the rotor is more detailed to show the 
distributing function and the cam arrangement. 
In the upper view the rotor is in the charging posi- 
tion and the cam rollers are clear of the lobes on 
the cam ring. The plungers can _ therefore 
move as far apart as the volume of fuel admitted 
by the metering valve allows them. 

When the rotor is further rotated the relative 
positions change until the injection point is 
reached as in the lower view. Here the rollers 
are on the slopes of the opposite cam lobes, 
forcing the plungers together and discharging 
the fuel as described above. 

The maximum fuel setting is made by limiting 
the outward travel of the cam roller shoes. 
The pressure regulating valve maintains the 
relationship between transfer pressure and speed 
of rotation, and also allows the transfer pump 
to be by-passed when priming. The main 
features of the DPA remain the same whichever 
governor is fitted, with the exception of the 
metering valve. This valve is of the piston type 
when a hydraulic governor is used, but rotary 
with a mechanical governor. 

A hydraulic governor is generally more suitable 
for automotive applications, while the mechanical 
type giving closer speed control is often preferred 
for agricultural and industrial usage. 

An automatic advance control mechanism can 
be added to customer requirement, which 
operates by rotating the cam ring within the body. 


SELLING FUEL INJECTION PUMPS 


The fact that -C.A.V. have already sold over 
half-a-million DPA’s is clear indication of the 
market which exists for this equipment, and it is 
towards increased production that their. best 
efforts are currently being directed. The pro- 
duction methods employed at their Rochester 
factory, where the DPA’s are made, were 
described in ENGINEERING, 28 April, 1961, p. 602. 
The rate at which production is being accelerated 
may be judged from the following facts: the 
first quarter million took four years to reach, 
the next quarter only 18 months, and it is 
planned that the next half million will only take 
two years. A subsidiary in France has recently 
acquired manufacturing capacity. 

C.A.V. possess world selling rights for the 
DPA, with the exception of the USA. .Some 
65 per cent of all their products are exported 
directly, or indirectly when installed on British- 
built engines, and the DPA pump figures promin- 
ently among the exported equipment. At pre- 
sent the DPA is marketed in only one size: but 
a choice of different plunger sizes is offered 
between 4:5 and 10 mm diameter. 

The well-known proverb “‘ The proof of the 
pudding is in the eating ’’ is nowhere more true 
than in fuel injection equipment. For every new 
engine application, injection equipment specifica- 
tions have to be tried and proved, finally on a 
prototype engine on one of C.A.V.’s own 25 
engine test beds. Here, many of the engines of 
the future are put through their paces in order 
to determine optimum fuel settings, injection 
timing, governor adjustments, etc. The com- 
pany has unrivalled facilities for this work, 
carried out in cooperation with the engine 
designers, and with its extensive laboratories can 
offer specialist knowledge to the diesel industry. 
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Maser Effect Extended to Sound-Waves 


Direct. amplification of sound waves, using 
microwave radio energy as a power source, has 
been demonstrated for the first time by the 
research laboratory of the US General Electric 
Company. 

Amplification of the sound waves, called 
phonons, is accomplished by “stimulated 
emission’ of energy by atoms as they change 
from a higher to a lower energy level. This is 
the same mechanism as is used in Maser (micro- 
wave amplification by stimulated emission of 
radiation) to amplify electromagnetic radiation. 

Developments in Maser technology have been 
very rapid in the last few months. It was only 
a short while ago (ENGNG., p. 337, 3 March 1961) 
that coherent light was produced for the first 
time in what is now known as the “ optical 
Maser.”’ The new phenomenon has been termed 
the “‘ phonon Maser ”’ effect. 

According to Dr. Guy Suits, General Electric’s 
director of research, this is the first time that 
stimulated emission has been used successfully 
to amplify energy other than electromagnetic. 
Dr. Suits has remarked that, although there is no 
immediate commercial application for the 
phenomenon, it provides a significant extension 
of the principle of stimulated emission and 
represents an advance in understanding of solid- 
state physics. 

The technique may also provide a valuable 
research tool to permit experimental study of the 
role of phonons in many physical phenomena. 
For example, it may make possible an acoustic 


oscillator for generating sound waves of higher 
frequencies than are now attainable. 

In both the Maser and the new phonon Maser 
effect, atoms are raised to a high energy state 
by irradiating—or “ pumping ”—them with high 
frequency electromagnetic energy. Then, when 
signal energy of a lower frequency is introduced, 
stimulated emission of the signal frequency 
occurs. Under certain conditions, the stimulated 
emission may be strong enough to produce 
amplification of the signal. In Maser, the pump, 
signal and output are all electromagnetic energy, 
whereas in the phonon Maser effect only the 
pump is electromagnetic energy, and the signal 
and output are both sound, i.e. mechanical, 
energy. 

The effect has been demonstrated with short 
pulses of very high frequency sound (9-3 kilo- 
megacycles) in a ruby crystal (which consists of 
alumina with chromium ions as an impurity). 
When it is subjected to a magnetic field, the 
electrons on the chromium ions, acting as small 
magnets, tend to line up with the field. The 
electrons have four characteristic energy levels, 
corresponding to how closely they line up with 
the applied field. Most of the electrons are in 
the lowest energy level, but can move to higher 
energy levels by absorbing energy at a certain 
resonant frequency, which is set by the magnetic 
field strength and the characteristics of the 
electrons in the crystal. The reverse transition, 
from a high to a low energy level, can be made by 
emission of energy at the resonant frequency. 


There is also interaction between the vibrations 
of the atoms in the crystal lattice and the energy 
states of the electrons, due to the electric fields 
of the atoms in the lattice. As the atoms 
vibrate, the electric fields acting on the electrons 
vary and this affects their energy levels. It is 
this interaction which makes the phonon Maser 
possible. 

To achieve amplification by the phonon Maser 
effect, as in conventional Maser, most of the 
electrons are raised two energy levels above the 
lowest by pumping with electromagnetic energy 
at a frequency which causes this transition 
(23 kilomegacycles in this case). Then, when 
energy at a lower frequency is introduced, stimu- 
lated emission occurs. 

The General Electric Company’s research 
work has permitted direct observation and 
accurate measurement of the effect for the first 
time. The phonon amplification observed is 
about 12 per cent per centimetre of ruby. This 
is probably enough to overcome losses from 
crystal imperfections and deviations of the ends 
of the crystal from perfect flatness and parallel- 
ism. To achieve high amplification, the waves 
must be reflected back and forth through the 
crystal many times, being amplified a little each 
time. The ends must be flat and parallel, or 
the waves will be reflected unevenly and will 
interfere with each other. The ruby crystal is 
kept at a temperature of about 1-5° above 
absolute zero to minimize the effects of thermal 
vibrations. 





Isotopes for Chemical Processing 


Inherent in chemical process is the measurement 
of physical and chemical properties of the 
materials in the process. In many cases the 
nature of these materials (i.e., hot, corrosive, 
toxic, or chemically complex) makes such 
measurements difficult to obtain or to interpret. 
Often, too, instrumentation is costly or not 
adaptable to plant conditions. Hence, new or 
improved measurement techniques are needed. 

A new technique, now under study at the 
Battelle Memorial Institute, Ohio, USA, promises 
to provide an answer to some of these problems 
of processing. Through the use of radioisotopes 
the new method can provide accurate data on a 
continuous basis and in a form that can be 
converted into electrical signals for controlling 
processes automatically. 

Basically, the method involves the addition 
of intrinsic radiotracers—isotopes of each of the 
elements to be processed—to a solution or slurry. 
For instance, when removing cadmium from 
zinc sulphate electrolyte, as shown in the accom- 
panying illustration, radioactive cadmium is 
added to the electrolyte. The level of radio- 


activity in the liquor, which is never higher than 
the maximum safe level suggested by the US 
Atomic Energy Commission for drinking water, 
is measured at the start and at the conclusion of 
the continuing process. Comparison of the two 
readings then shows what proportion of the 
cadmium has been removed. 

Spot checks by conventional chemical analysis 
have proved the correctness of the readings 
taken in these experiments. Other experiments 
carried out at Battelle have involved the removal 
of iron from mixed nickel cobalt sulphate 
solutions, and manganese from process water. 

According to a Battelle research engineer, the 
use of short half-life radioisotopes practically 
eliminates radioactivity contamination problems. 

This research project is being conducted for 
the US Atomic Energy Commission’s Office of 
Isotopes Development. 


A technique is being developed to make 
the accurate 
measurement of physical and chemical 
during chemical processing. 


use of radioisotopes for 


properties 








High-Speed Analysis of Steel 


Modern steel furnaces can produce a charge 
of steel in ten minutes, but it takes a chemist 
anything from an hour to a day to analyse the 
charge by wet chemical analysis. If the analysis 
then shows the composition to be incorrect, 
the charge has to be scrapped and the whole 
cycle begun again. 

In an effort to speed up the analytical opera- 
tion, Hilger and Watts Limited have recently 
developed an instrument known as a Polyvac-12, 
direct reading, vacuum spectrograph, for the 
rapid automatic analysis of carbon, phosphorous, 
sulphur, manganese, silicon and other elements 
in steel. It can determine eleven elements in 
three minutes, which is considerably faster than a 
photographic spectrograph. In fact, a sample 
can be analysed and verified or corrected 
before the charge is poured, which is obviously a 
considerable advantage to the steel maker. 

The spectrograph has four parts; a source 


unit, a polychromator, a console and a vacuum 
pump. The polychromator, in its simplest form, 
accommodates up to twelve photomultiplier 
tubes, supplied by EMI Electronics Limited. 
For more complex analytical requirements, a 
modified spectrometer, fitted with up to twenty 
photomultiplier tubes can be used. EMI photo- 
multipliers were chosen for this equipment 
because they are particularly stable and have a 
very low dark current. 

Polyvac was designed as a vacuum spectro- 
graph so that the far ultra-violet, where the 
best spectral lines for the important elements 
in steelmaking are found, should not be absorbed 
by the oxygen in the air. 

The instrument is fully automatic in operation; 
samples are simply mounted on a discharge stand 
anda start button pressed. Less than a minute 
later, the read-out system begins to present a 
series of results on a meter, recorder, or type- 


writer. The analysis of plain carbon, or low 
alloy steels is presented in 75 sec. A rate of 
working of 130 samples—each sparked in dupli- 
cate—per eight hour shift can easily be achieved. 

The sample is sparked in a small chamber, 
where it acts as an electrode, and its light enters 
the spectrometer whereupon it is dispersed into 
a spectrum by fluorite prisms which are trans- 
parent to the far ultra-violet. The spectral 
lines of interest are isolated by narrow slits and 
their light sent to the photomultipliers by small 
mirrors. 

The outputs of the photomultipliers are stored 
in capacitors, and the potentials of the capacitors 
are measured in turn at the end of the exposure. 

The Polyvac-4 spectrograph, an earlier and 
smaller model, is being successfully used by 
leading industrial organizations in the United 
Kingdom, Canada, the United States, East and 
West Germany, Belgium and Czechoslovakia. 
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Accurate Control 


Methods of measuring colour, 
and the problems of obtaining 
high standards of accuracy for 
certain industrial processes 
are discussed. A development 
project, financially supported 
by ICI Limited, is described, in 
which effort is being made to 
develop new instruments and 
techniques. 


b ine problem of colour measurement that 
frequently arises in industry is illustrated 
in Fig. 1 for a typical industrial process, namely 
the colouring of a car body. The most critical 
specification occurs at stage 3, where the colour 
of the master panels, which are kept for reference 
both by the car manufacturer and the paint 
vendor, has to be held constant to within very 
fine limits indeed. 

These fine limits are imposed by the ability 
of the eye to detect extremely small differences 
of colour, yet although the eye has this high 
differential sensitivity, it is far less reliable as an 
absolute judge of colour. Hence instrumental 


sensitivity of the photocell is controlled either 
by a colour filter or by a spectrum-template 
optical system, or (c) by visual colorimetry in 
which the colour matching is carried out under 
large-field viewing conditions between colours of 
closely similar spectral composition. 

In method (a) the spectral reflection curve of 
a surface is measured by illuminating the sample 
with successive wavelengths through the spectrum 
and comparing the amount of light reflected by 
the sample at each wavelength with that of a 
standard surface of known reflection, usually 
a white magnesium oxide surface. The three 
colour coordinates are then calculated from the 
colour mixture data tabulated by the CIE. 
There is little difficulty in designing a prism 
monochromator capable of delivering enough 
light of adequate spectral purity. The greater 
problem is to measure the reflected light to 
within the accuracy of 0-2 per cent or there- 
abouts that is required in colorimetry of the 
highest accuracy. In the non-recording spectro- 
photometer designed at the Imperial College, 
the reflected light is measured with a GEC 
Precision Photoelectric Photometer Unit, which 
incorporates a linear amplifier and a bridge 





J 2 3 
heme Samples Panels 
Defined by oe Tests Maintenance 
Colour Chips Including Stability Against 
and Panels of Colour with Colour Drift 
Weathering, 
Stoving etc. 





(34@A) 


4 5 6 


Stylists Colour ——— Vendors’ Paint ———» Master Colour —— > Paint Supplies ———> Paint Application ———> Finished Product 


ae | 


Check Against Control of Inspection for 
Master Colour Paint Viscosity Colour Defects, 
Panels Spraying Time etc. Spot Repairs 
Conveyor Speed, to Give Accurate 
Baking Schedule, Colour Match 
etc. 





Fig. 1 Six stages in the colouring of a car body. 


methods of measurement and control have to 
be used. 

A system of colour measurement was adopted 
by the Commission Internationale de |’Eclairage 
(CIE) in 1931. It depends on the fact that 
colours can be matched by a mixture of red 
light, green light and blue light and in effect the 
CIE tables define the spectral response character- 
istics of three standard red-sensitive, green- 
sensitive and blue-sensitive colour detectors. 

_A colour specification in terms of the three CIE 

coordinates may be obtained either by calcula- 
tion from the spectral reflection curve of the 
sample or by direct measurement. 


Three Instrumental Methods 


There are three principal instrumental methods 
available for making colour measurements of 
high accuracy, namely (a) by photoelectric 
spectrophotometry, (6) with photoelectric tri- 
stimulus colorimeters in which the spectral 
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balancing circuit. As will be seen below, it is 
hoped that with this instrument and with the 
interlocking check measurements that are being 
planned, results to the required accuracy may be 
possible on certain master reference surfaces. 
No attempt is being made to develop improved 
photoelectric devices as part of the project, 
but advantage would certainly be taken of any 
new techniques such as photon-counting systems 
that became available. 

The principle of the spectrum-template colori- 
meter being developed for use in method (4) is 
shown in Fig. 2. The optical system is in effect 
a colour filter whose spectral transmission at 
wavelength A is determined by the height / of 
the template at that wavelength. The shape of 
the template has to be adjusted to give the 
required spectral sensitivity, taking into account 
the spectral response of the photoelectric cell. 





of Colour Standards 


In this case three templates must be provided, 
corresponding to the three CIE sensitivity 
curves. As a direct method of colorimetry this 
system is one of great promise and the main 
advantage of the instrument under development 
is the size of the visible spectrum, namely some 
20cm long and 3cm high. This helps con- 
siderably in cutting a template of sufficient 
accuracy. On the other hand, the instrument 
will only prove a convenient tool to use if the 
spectral sensitivity can be kept constant over 
reasonable periods of time, otherwise frequent 
recalibration of the template will be necessary. 
This means close control of the operation of the 
light source (a ribbon-filament lamp), constancy 
of absorption losses in the monochromator and 
er thermostatic control of the photoelectric 
cell. 


Differential Measurements 


Many of the instrumental difficulties of colori- 
metry would become more easily manageable if 
the equivalent results could be obtained from 
differential measurements. This would be pos- 
sible if a sufficient range of accurately calibrated 
reference standards were available. This possi- 
bility is being explored in the following way: 
With the cooperation of Messrs. H. and R. John- 
son Limited, of Stoke-on-Trent, a series of some 
40 or 50 neutral grey tiles ranging from black to 
white are being prepared to serve as the master 
reference standards. A family of spectral reflec- 
tion curves is then obtained on the non-recording 
instrument referred to. above, with auxiliary 
measurements on a Beckman DK2 Recording 
Spectrophotometer. From these measurements 
the CIE colour coordinates can be calculated 
and the results compared with direct measure- 
ments on the template colorimeter. | Check 
measurements on a differential spectrophoto- 
meter under development are then planned and 
these would give inter-locking measurements 
between neighbouring pairs of the grey tiles. 
Successive differential corrections to the measure- 
ments can then be made until a highly reliable 
calibration of the grey tiles has been achieved. 

The principle of the differential spectrophoto- 
meter is illustrated in Fig. 3. A bi-prism placed 
over the final lens of the monochromator pro- 
duces two images of the exit-slit. The mono- 
chromatic light of the same wavelength emerging 
from these two slits is then focused on to two 
surfaces A and B. A is a reference surface but 
B is either the test surface to be measured or a 
closely similar calibrated standard surface. A 
rotating shutter produces alternating illumina- 
tion of A and B, while a photomultiplier, tuned 
amplifier and oscilloscope convert the alternat- 
ing light flux reflected from A and B into a 
sine-wave trace on the oscilloscope screen. The 
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Fig. 2 Optical system for spectrum-template colorimeter. 











ENGINEERING 7 July 1961 


amplitude of the sine-wave will be determined by 
the difference in light flux in the two components 
and if the amplitude is zero, the two beams will 
be equal. 

A calibrated photometer wedge is interposed 
in the light between the lower slit and surface A 
and this is set to reduce the amplitude of the 
sine-wave trace to a minimum. However, a 
direct reading of the wedge to give the ratio of 
the reflection factors of A and B would not take 
account of any lack of symmetry between the 
two halves of the system and the use of the substi- 
tution principle is therefore necessary for results 
of the accuracy in mind. Accordingly, a setting 
is first made with the test surface illuminated at 
B and then with the calibrated standard surface 
in place. The ratio of the two reflection factors 
for the wavelength in use can then be calculated 
from the two wedge settings. 

The success of this type of measurement will 
depend on two main factors, the sensitivity of 
the null setting with the oscilloscope and the 
accurate calibration of the photometer wedge. 
In a sense the observation is not a true differential 
measurement since the two nearly identical 
samples are not compared simultaneously. On 
the other hand, the main advantages of a differen- 
tial measurement are retained since the density 
gradient of the photometer wedge is quite slight 
and it can be calibrated to a high accuracy. 

In due course it is expected that the double slit 
system of Fig. 3 will also be incorporated in the 
spectrum-template system of Fig. 2 so that that 
instrument, too, can be used to give differential 
measurements. It will then be possible to 
measure small differences in colour coordinates 
directly and the results will be used as a further 
check on the measurements of the grey tiles. 

While the first use of the differential spectro- 
photometer will be to measure the grey tiles, the 
intention is also to extend its use to the accurate 
calibration of coloured standards. Thus suppose 
the solid curves in Fig. 4 represent a selection 
of the spectral reflection curves of the grey master 
standards, and the dotted curve is that of a 
coloured tile to be measured. Then at the red 
end of the spectrum, where the reflection is high, 
the measurement would be made by comparison 
with one of the lighter grey tiles (6) of nearly the 
same high reflection. In the orange, where the 
reflection is lower, the comparison would be with 
a darker grey (c), and so on. The procedure 
will be fairly lengthy, but if the coloured tile is 
itself to be used as a reference standard, this 
investment of time will be justified. Subsequent 
measurements on similar colour samples can then 
be made by differential colorimetry and spectro- 
photometry. 


Standards in Industry 

The instrumental requirements of the standards 
laboratory are different from the day-to-day 
requirements in a factory. In measurements of 
length, for example, the standard metre may be 
calibrated in terms of the wavelength of a par- 
ticular spectral radiation but everyday measure- 
ments are made with a calibrated metre rule used 
as a comparator. Similarly, in colour measure- 
ment it is likely to be more convenient to use 
calibrated working standards for industrial 
control. They may then be compared with the 
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Fig. 4 Spectral reflection curves of grey tiles for 
use in calibrating reflection curve of coloured 
sample (dotted curve). 
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Fig. 3 Double-beam system for differential spectrophotometer. 


commercial product either directly by eye or 
with a robust colour comparator. 

There is, therefore, a need in industry for 
differential colorimeters or comparators. One 
such instrument is the Hunter Color Difference 
Meter. Another is the Colormaster Differential 
Colorimeter, which is one of the items of 
equipment being used in the present project. 
A visual differential colorimeter, whose principle 
is illustrated in Fig, 5, is also under development 
as yet another alternative. 

Two nearly similar samples under test are 
mounted in the same plane and illuminated by 
source S, of relatively high candle power |. 
Source S, is of lower candle power, I, (for example 
I, might be about a tenth of S,) and illuminates 
only one of the samples. A shutter T can be 
raised or lowered so that S, illuminates the 
darker sample. The distance of S, from the 
samples is then adjusted so that the luminances 
of the two surfaces are equal, as seen through the 
large-field “‘ lens and bi-prism ” viewing system. 
The difference in reflection is thus just com- 
pensated by the additional illumination provided 
by S:, and from the setting of S. and the relative 
value of I,: I, the fractional difference in the 
reflection factors can be calculated. This is a 
true differential measurement, but its reliability 
can be further enhanced by rotating the table 
on which the two samples are mounted, so as to 
interchange their positions, and repeating the 
measurement. The observation as described will 
give only one of the three CIE coordinates, but 
orange and violet filters are available to convert 
the spectral sensitivity of the eye to approximately 
the sensitivities required in the CIE system to 
give the other two colour coordinates. 

This whole programme is a long-term exercise 
in precise measurement, from which it is hoped 
will emerge new ideas, new instruments, new 
techniques and an extensive range of accurately 
calibrated standards. Many difficulties, however, 
have still to be overcome and the choice of 
material for the calibrated reference standards is 
clearly a very important matter. No material 
can be assumed to be absolutely permanent in 
colour, but glass would probably be one of the 
most permanent substances and would have the 


additional advantage that its surface could be 
made optically flat if required. Unfortunately, 
however, manufacturers do not seem to be in 
a position to supply opal glass in an adequate 
range of neutral greys, let alone in an extensive 
range of colours. 

Tiles are a very promising alternative and 
should have good stability of colour provided 
they are protected on the back against moisture 
penetration. The surface flatness is not as good 
as glass, but the samples provided by Johnson’s 
have been given a uniform machine glazing. 
Top surface irregularities will be most trouble- 
some with dark samples and it may be n 
in these cases to lay down fairly tight tolerances 
for departures from flatness. 

The choice of a glossy rather than a matt 
surface for the reference standards is also of 
interest. A glossy surface has the advantage that 
it is much easier to keep clean than a matt 
surface, since each time a matt surface is cleaned 
there is the likelihood that some deposit of the 
cleaning agent will remain in the hollows of the 
surface, while the humps will tend to become 
rounded and slightly glossy. The reflection 
characteristics of matt surfaces will therefore be 
less permanent than glossy standards. On the 
other hand, the specification of a perfectly 
matt surface is less dependent on the conditions 
of illumination and viewing than a glossy or 
semi-glossy surface. In the end, both glossy and 
matt standards will probably be required, but 
for the moment attention is being concentrated 
on glossy standards. 

There is the further problem of the perfect 
white standard against which all other reflection 
measurements are supposed to be compared. 
A magnesium oxide white was adopted by the 
CIE in 1931 as the reference white, but it is now 
realized that its reflection factor is liable to vary 
by 1 or 2 per cent depending on its method of 
preparation. It has been agreed in principle by 
the CIE that measurements should eventually be 
referred to the theoretical perfect diffuser having 
100 per cent reflection. This will require the 
absolute calibration of a white working standard, 
a difficult task which three or four of the national 
standardizing laboratories are to undertake. 
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Fig. 5 Visual differential photometer and colorimeter. 











Powered Caravans 


Ww™ an enormous rate of growth in the three 

years or so that they have been established, 
the motorized caravan is becoming a real rival 
to the towed variety. It has distinct advantages: 
since most of the 50 models now available are 
conversions from commercial vans there is no 
purchase tax; the speed limit of 30 mph ruling 
for towed caravans does not apply; and the 
single vehicle is cheaper to ship across the Channel 
than a car-caravan combination. It is also in- 
herently more manoeuvrable. 

Since these advantages depend on British law 
it is not surprising that the motorized caravan is 
a peculiar British development. However, the 
beginnings of an export trade are in evidence with 





Above) The Caravette is a four berth vehicle 
built on a BMC J2 16/18 cwt chassis. 


(Right) Interior fittings of the Caravette include 
cooker, free-standing table and ample cupboard 
space. 


(Below) The Moto-Plus uses the smaller J4 
10/12 cwt chassis. It will sleep two adults and 
two children. 





business in Germany, Scandinavia and odd orders 


from the Sudan and Malaya. It was estimated 
that in March of this year there were about 
8,000 on the roads in this country and over a 
dozen manufacturers are in the business. Many 
are small as the conversion is largely a hand 
craft job; the largest concern is probably Martin 
Walter, followed, quite a long way behind as 
yet, by Peter Pitt and then Bluebird Investments 
who already have a big market in towed models. 
So far Rootes are the only motor company who 
are doing conversions directly. Apart from sales 
there is a very promising hire market and one 
firm has established a hire depot in France so 
that the Channel crossing is avoided. 

Although towed caravans were excluded from 
last autumn’s Motor Show, motorized models 
were on display. Even more recently the Nuffield 
Organization put on a show at Longbridge of 
motorized caravans using BMC chassis. Eleven 


were based on either the J4 10/12 cwt or the J2 
which has been uprated to 16/18 cwt capacity. 
An international caravan exhibition is to be held 
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at Earls Court, London, from 20 to 30 September 
next, and will be the third of its kind. 

An example of a modern conversion is the 
Hosking Caravette shown in the upper and right 
illustrations. It is one of those that makes use 
of the BMC J2 chassis and is designed as a four 
berth model. The interior view on the right shows 
the roominess of the vehicle. Curtains divide 
it half way along to separate the two sleeping 
compartments and curtains can be drawn round 
the windscreen at night. Interior fittings include 
a dining table placed centrally, a closable gas 
cooker and considerable cupboard space. 

The construction is interesting in that the 
entire roof is a one-piece plastics moulding 
reinforced with Turners Duramat and finished 
with surfacing tissue. The shaped interior lockers 
and the panelling are also Duramat reinforced. 
The ever-present problem of head room is solved 
by a coach house roof running the length of the 
caravan and forming part of the roof moulding, 
with lockers built into the sides of it. Sunblinds 
and interior lighting add a finishing touch. 

Another method of providing the necessary 





head room has been used in the Bluebird Moto- 
Plus, shown in the lower left illustration. The 
roof panel covering almost the whole of the 
vehicle area behind the driver’s compartment 
lifts up and a simple mechanism holds it locked 
in the open position. The panel is made of glass 
fibre which is translucent and this, coupled with 
long side windows, makes the interior very 
light. 

The Moto-Plus is built on a standard J4 
chassis and is intended to sleep two adults and 
two children. The double bed for the adults 
is formed by extending sideways the full-length 
couch that is mounted on the off side of the 
vehicle. The beds for the children are made up 
from the bench seat in the driver’s compartment 
and the two seats placed just behind; they lie 
transversely across the vehicle. A free standing 
table is provided for general use, and sink and 
cooker are on the near side. Water is stored in 
a 5 gallon tank at the rear. 

All the metal panels of the body shell are 
double skinned and insulated so the caravan can 
be kept warm. Two vertically sliding windows 
in the side panels provide ventilation. Lighting 
is by two large electric lamps and there is also 
a gas mantle burner. Another model by Bluebird 
(all of which are distributed by Crofton Garages 
Limited) is the Highwayman, also on the J2 
chassis, which has the distinction of a 5 ft 8 in 
headroom over the whole of the living area. 
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